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ADVERTISE3IENT. 


The  present  series,  entitled  "  Smithsonian  Miscellaneous  Col- 
lections," is  intended  to  embrace  all  the  pnblications  issned  directly 
by  the  Smithsonian  Institation  in  octavo  form ;  those  in  quarto  con- 
stitbting  the  "Smithsonian  Contributions  to  Knowledge."  The 
quarto  series  includes  memoirs  embracing  the  records  of  extended 
original  investigations  and  researches  resulting  in  what  are  be- 
lieved to  be  new  truths,  and  constituting  positive  additions  to  the 
sum  of  human  knowledge.  The  octavo  series  is  designed  to  con- 
tain reports  on  the  present  state  of  our  knowledge  of  particular 
branches  of  science  :  instructions  for  collecting  and  digesting  facts 
and  materials  for  research:  lists  and  synopses  of  species  of  the 
organic  and  inorganic  world  :  museum  catalogues :  reports  of  ex- 
plorations: aids  to  bibliographical  investigations,  etc.,  generally 
prepared  at  the  express  request  of  the  Institution,  and  at  its 
expense. 

The  position  of  a  work  in  one  or  the  other  of  the  two  series  will 
sometimes  depend  upon  whether  the  required  illustrations  can  be 
presented  more  conveniently  in  the  quarto  or  the  octavo  form. 

In  the  Smithsonian  Contributions  to  Knowledge,  as  well  as  in  the 
present  series,  each  article  is  separately  paged  and  indexed,  and 
the  actual  date  of  its  publication  is  that  given  on  its  special  title- 
page,  and  not  that  of  the  volume  in  which  it  is  placed.  In  many 
cases,  works  have  been  published,  and  largely  distributed,  years 
before  their  combination  into  volumes. 

While  due  care  is  taken  on  the  part  of  the  Smithsonian  Insti- 
tution to  insure  a  proper  standard  of  excellence  in  its  publications, 
it  will  be  readily  understood  that  it  cannot  hold  itself,  responsible 
for  the  facts  and  conclusions  of  the  authors,  as  it  is  impossible  in 
most  cases  to  verify  their  statements. 

JOSEPH  HENRY, 

Secretary  S,  L 
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ADVERTISEMENT. 


The  present  publication  is  the  first  part  of  a  Synopsis  of 
Aioericaii  Vespidae  or  Wasps,  prepared  by  Dr.  Henri  De  Sans- 
sare  of  Geneva,  Switzerland,  one  of  tiie  highest  living  authorities 
on  the  snbject. 

This  work  relates  to  the  *'  Solitary  Wasps,"  and  has  been  the 
resnlt  of  many  years  of  careful  study  and  patient  investigation. 
Unforeseen  events  have  occurred  to  delay  its  publication,  in  addi- 
tion to  the  loss  of  time  occasioned  by  the  necessity  of  transmit- 
ting the  proofs  and  revises  to  the  author  in  Europe. 

In  the  introduction  will  be  found  suggestions  by  the  distin- 
guished author  as  to  the  philosophy  of  points  of  natural  history, 
well  worthy  the  attention  of  the  general  students  of  this  branch 
of  science,  and  the  whole  work  will  doubtless  be  considered  a 
valuable  addition  to  the  sources  of  knowledge  on  entomology. 

The  Institution  acknowledges  the  important  aid  rendered  in 
the  translation  of  the  work  into  English,  its  careful  preparation 
for  the  press  and  the  revision  of  the  proof-sheets,  by  Mr.  Edward 
Norton  of  Farmington,  Conn.,  whose  services  have  also  been 
acknowledged  in  the  annexed  dedication  by  the  author. 

JOSEPH  HENRY, 
Secretary  S.  /. 

SMITHSONIAir  IirsTmTTiov, 

Washinoton,  December,  1875. 
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DEDICATION. 


To  Me.  Edward  Norton. 
Sir  :— 

I  am  desirous  of  dedicating  to  you  this  first  attempt  to  draw 
up  a  Hymenopterological  Fauna  of  North  America.  The  un- 
flagging interest  you  have  kindly  taken  in  this  work  emboldens 
me  to  hope  that  you  will  accept  my  offering. 

The  readiness  with  which  you  placed  at  my  service  your  col- 
lections, and  the  assistance  of  your  valuable  instructions,  were 
already  sufScient  claims  to  my  gratitude.  Your  kindness  in 
taking  upon  yourself  the  task  of  translator  makes  me  feel  more 
strongly  the  extent  of  my  obligations  to  you. 

It  is  for  me  a  subject  of  regret  that  my  imperfect  acquaint- 
ance with  the  English  language  has  not  permitted  me  to  relieve 
you  from  the  trouble  of  this  work.  Had  I  been  capable  of 
composing  this  book  in  the  idiom  in  which  it  is  to  appear 
before  the  public,  the  many  hours  of  enjoyment  I  ^ave  had  in 
writing  it  would  not  be  contrasted  with  the  many  tedious  hours 
it  is  likely  to  occasion  you. 

Beside  the  peculiar  charm  which  the  study  of  nature  ever 
possesses,  the  drawing  up  of  this  monograph  has  wafted  me  in 
thought  to  those  regions  of  the  New  World  which  have,  since  I 
was  a  child,  allured  me  with  an  irresistible  spell.  While  conning 
over  my  insects,  many  a  remembrance  has  loomed  before  my 
mind,  and  transported  me  to  those  thought-inspiring  and  soul- 
stirring  scenes  of  your  magnificent  country.    As  a  Swiss,  I  felt 
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ADVERT  I  SEMENT. 


The  present  series,  entitled  "  Smithsonian  Miscellaneons  Col- 
lections," is  intended  to  embrace  all  the  publications  issned  directly 
by  the  Smithsonian  Institution  in  octavo  form ;  those  in  qnarto  con- 
stithting  the  "  Smithsonian  Contribntions  to  Knowledge."  The 
quarto  series  includes  memoirs  embracing  the  records  of  extended 
original  investigations  and  researches  resulting  in  what  are  be- 
lieved to  be  new  truths,  and  constituting  positive  additions  to  the 
sum  of  human  knowledge.  The  octavo  series  is  designed  to  con- 
tain reports  on  the  present  state  of  our  knowledge  of  particular 
branches  of  science :  instructions  for  collecting  and  digesting  facts 
and  materials  for  research:  lists  and  synopses  of  species  of  the 
organic  and  inorganic  world :  museum  catalogues :  reports  of  ex- 
plorations: aids  to  bibliographical  investigations,  etc.,  generally 
prepared  at  the  express  request  of  the  Institu];ion,  and  at  its 
expense. 

The  position  of  a  work  in  one  or  the  other  of  the  two  series  will 
sometinaes  depend  upon  whether  the  required  illustrations  can  be 
presented  more  conveniently  in  the  quarto  or  the  octavo  form. 

In  the  Smithsonian  Contributions  to  Knowledge,  as  well  as  in  the 
present  series,  each  article  is  separately  paged  and  indexed,  and 
the  actnal  date  of  its  publication  is  that  given  on  its  special  title- 
page,  and  not  that  of  the  volume  in  which  it  is  placed.  In  many 
cases,  works  have  been  published,  and  largely  distributed,  years 
before  their  combination  into  volumes. 

While  due  care  is  taken  on  the  part  of  the  Smithsonian  Insti- 
tution to  insure  a  proper  standard  of  excellence  in  its  publications, 
it  will  be  readily  understood  that  it  cannot  hold  itself,  responsible 
for  the  facts  and  conclusions  of  the  authors,  as  it  is  impossible  in 
most  cases  to  verify  their  statements. 

JOSEPH  HENRY, 

Secretary  S.  /. 
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Tl  PREFAOJB. 

daring  the  three  years,  while  the  mannscript  had  lingered  in  the 
hands  of  the  printer,  there  had  appeared  a  memoir,  by  Dr.  Mobias, 
on  Wasps'  Nests,  so  that  my  work,  at  the  time  of  its  publication, 
was  in  arrear  of  science.^ 

To  these  contingencies  I  mast  add  the  death  of  the  artist  M. 
Yaillant,*  of  so  interesting  memory,  during  the  publication  of  the 
first  volnme.  The  succeeding  draughtsmen,  by  whom  I  replaced 
him,  were  far  from  equalling  him,  and  have  often  produced  infe- 
rior, sometimes  even  bad  drawings.' 

It  will  be  easily  understood  that  all  these  vicissitudes  have  not 
a  little  contributed  to  render  the  work  defective.  From  the  very 
first,  I  have  felt  the  necessity  of  recasting  it.  But  as  I  could  not 
undertake  fresh  journeys  to  visit  the  collections  in  distant 
centres,  Paris,  London,  etc.,  I  have  adopted  another  method, 
which  consists  in  correcting  and  completing  my  studies  on  the 
Family  of  the  Vespidee  by  means  of  successive  memoirs,  result- 
ing from  the  study  of  collections,  which  are  kindly  communi- 
cated to  me.*  All  these  works,  together,  will  perhaps  enable 
me  one  day  to  recompose  a  general  work.     An  excellent  oppor- 


'  When,  ftt  length,  the  work  was  completed  by  the  tardy  appearance 
of  the  general  part  of  the  2d  volume,  Mr.  Qerstaoker  spoke  of  this  general 
part  in  his  annual  report  on  the  progress  of  Entomology  (Trosohel's 
Archives),  calling  it,  I  know  not  for  what  reason,  the  commencement  of  a 
fourth  volnme.  He  reproached  it  disparagingly  for  not  noticing  recent 
works.  True  it  is,  he  could  not  guess  that  it  was  an  old  laggard  which 
had  been  some  years  in  press. 

*  Mr.  Vaillant  was  the  artist  attached  to  the  scientific  exploration  of 
Algeria. 

•  The  drawings  of  the  PI.  XVI,  of  Tome  I,  are  in  particular  very  bad. 
^  I  have  thus  composed  the  following  memoirs,  forming,  as  it  were,  a 

supplement  to  my  Studies  on  the  Vespidce: — 

1.  Description  de  quelques  nouvelles  Espechs  de  Vespides  du  Mus^e  de  Lon- 
dres.     (Revue  de  Zoologie,  VII,  1855.) 

2.  Nouveaux  Vespides  du  Mexique  et  de  VAnUrique  septentrional e,  (Revue 
de  Zoologie,  IX,  1857.) 

3.  Note  sur  la  Famille  des  Vespides.     (Ibid.,  X,  1858.) 

4.  Note  sur  les  Polistes  Americains.    (Ann.  Soc.  Ent.  de  France,  1857.) 

5.  Description  de  quelques  Vespides  nouveaux.    (Ibid.,  1857.) 

6.  BemerJcungen  Hber  die  gattnug  Vespa,  (Entomol.  Zeitung  von  Stettin, 
1857.) 

7.  Sur  divers  Vespiites  Asiatiques  et  AJricains  du  Musie  de  Leyden.  (Ibid., 
1862.) 
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tonity  of  extending  my  studies  on  the  Wasps  offered  itself  when 
the  Smithsonian  Institution  was  pleased  to  commission  me  to 
establish  the  fauna  of  the  Ilymenoptera  of  North  America.  I 
was  already  in  possession  of  numerous  materials  for  the  drawing 
up  of  such  a  work.  I  had  brought  from  that  continent  considerable 
collections,  the  fruits  of  my  explorations  in  West  India,  Mexico,, 
and  the  United  States.  I  had  likewise  acquired  collections  of 
Hymenoptera  in  my  passage  through  this  latter  country,  of  Mr. 
Rathvon  (Lancaster,  Pa.),  Mr.  Fuch  (Tennessee),  and  others. 
Prof.  Haldemann  kindly  made  me  a  present  of  the  remnants  of 
his  splendid  collection,  unfortunately  almost  destroyed.  To  these 
materials  which  I  had  got  together  as  I  went  along,  there  came 
to  be  added  later,  the  collections  which  the  Smithsonian  Institu- 
tion forwarded  me  from  different  regions  of  the  United  States.' 
But  I  owe  a  special  mention  to  my  friend  Mr.  Edw.  Norton,  of 
Farmington,  Connecticut,  an  excellent  entomologist,  who  afforded 
me  the  most  valuable  assistance  for  the  work  to  which  these 
lines  serre  as  an  introduction,  and  who  with  extreme  kind- 
ness offered  to  undertake  the  translation  of  this  volume  himself 
Finally,  I  have,  moreover,  received  some  parcels  of  insects  direct 
from  dirers  friends,  especially  from  Tennessee,  from  Engineur  de 
Freudenreich  Falconnet,  Engineer  on  the  Nashville  Ilailroad, 
and  since  then  Major  in  the  Confederate  Army;  from  California, 
through  Mr.  Berton,  Swiss  trader  at  St.  Francisco,  and  by  Mr. 
Sutter. 

Notwithstanding  all  these  contributions,  the  collections  which 
I  injself  brought  from  America  still  form  the  staple  of  my  mate- 
rials; but  these  subsequent  additions  are  very  useful  complements. 
I,  therefore,  avail  myself  of  this  opportunity  to  thank  publicly 

>  Hymenoptera  from  Rook  Island,  Sonth  Illinois,  collected  bj  Kennioott. 
"        "        from  Illinois,  collected  by  Walsh. 
'*        "        from  Lake  Saperior,  collected  by  L.  Agasslz. 
"        '*        from  Williamstown,  Massachusetts,  collected  bj  S.  H. 

Soudder. 
"        ^        of  the  Cape  St.  Lucas,  California,  collected  by  John 

Xantus. 

•*         "        from  Rio  Peros  River,  collected  by  Capt.  Pope,  U.  S.  A., 

and  rarions  other   Hymenoptera  collected  at   Fort 

Tejon,  California;  English  River,  etc. 

Theflrflt  five  collections  had  been  formed  by  individaals  in  the  interest 

of  science;  the  others  by  explorations  carried  on  by  order  of  government. 
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all  the  above-mentioned  persons  for  the  assistance  which  they 
have  kindly  afforded  me.  Among  them  I  ought  to  name  espec- 
ially, Prof.  Henry,  as  director  of  the  Smithsonian  Institution,  and 
Prof.  Baird,  who  have  always  shown  me  the  greatest  kindness. 

I  ought,  however,  to  inform  the  reader  that,  notwithstanding  so 
much  help,  the  work  does  not  contain  all  the  species  of  America. 
I  myself  possess  divers  individuals,  which,  withont  offering 
characteristics  distinct  enough  to  be  described  from  one  indi- 
vidual, nevertheless  betray  the  existence  of  species  yet  unknown. 
Moreover,  the  larger  part  of  the  smaller  species  seem  till  now  to 
have  baffled  the  researches  of  collectors.  I  do  not  hesitate  to 
affirm,  that,  had  I  been  able  to  collect  undisturbedly  in  the  United 
States,  I  should  very  likely  have  brought  back  from  that  country 
a  number  of  small  species  as  considerable  as  that  which  I  have 
brought  from  Mexico. 

But  it  is  in  the  natural  progress  of  science  to  advance  gradu- 
ally towards  completeness ;  and  consequently,  it  is  the  lot  'of 
books  of  science  to  grow  old  and  become  obsolete ;  and  thus,  in 
their  turn,  to  give  way  to  more  complete  works.  I  do  not,  there- 
fore, consider  this  monograph,  incomplete  as  it  may  be,  without 
its  nse.  I  am  not  one  of  those  who  suppose  it  possible  to 
exhaust  a  subject  of  investigation.  On  the  contrary,  I  am  of 
opinion  that  in  entomology,  as  well  as  in  the  other  branches  of 
science,  nothing  perfect,  nothing  absolutely  complete,  can  be 
accomplished,  seeing  that  everything  in  nature  is  undefined.  The 
naturalists  who  think  the  contrary,  and  who  are  induced  constantly 
to  put  off  the  publication  of  their  labors  from  believing  they 
shall  wholly  complete  them,  succeed  but  too  often  in  losing  tho 
frnits  of  their  studies ;  either  because  their  writings  grow  old 
while  lying  by,  or  because  the  authors  are  overtaken  by  death. 
The  proper  method  in  the  study  of  nature  is  not  that  of  per- 
fection, but,  on  the  contrary,  that  of  approximation.  Because 
from  approximation  to  approximation,  we  are  always  getting 
nearer  exactness  and  completeness,  without  ever  attaining  extreme 
perfection.  In  that  precisely  consists  the  progress  of  science,  and 
that  also  it  is  wliich  gives  to  its  horizon  the  depth  of  infinitude. 


PFvBFACK.  IX 

The  foregoing  was  written  some  years  ago.  In  1865  the 
manuscript  of  the  memoir  was  sent  to  the  Smithsonian  Institu- 
tion. 

Its  publication  was  at  first  delayed  by  the  pressure  of  other 
matter,  then  by  an  unfortunate  fire  which  embarrassed  the  finances 
of  the  Institution,  and  lastly  the  slow  delays  below  mentioned. 

The  book  has  been  in  the  press  several  years,  in  consequence 
of  the  great  loss  of  time  caused  by  the  transmission  of  the  proofs 
from  £urope  to  America,  and  vice  versa. 

Ill  consequence  of  this  long  period  of  waiting,  I  have  been 
obliged  to  make  a  review  of  the  manuscript  iu  reference  to  the 
writings  of  various  entomologists,  especially  those  of  Mr.  Cresson, 
which  have  been  published  from  year  to  year,  and  have  changed 
the  names  of  the  species  which  I  had  described  and  have  adopted 
the  names  given  by  this  author.  I  have  not  been  able,  however, 
to  take  account  of  the  more  recent  writings  of  Mr.  Cresson,  on 
the  Hymenoptera  of  Texas,  which  only  came  to  my  knowledge 
when  the  printing  of  this  book  was  almost  finished. 

The  reader  will  excuse  certain  irregularities,  consequent  ujwn 
the  difficulty  of  putting  a  work  into  perfect  symmetry  which  was 
lo  be  printed  on  the  other  side  of  the  Atlantic.  Hence  the  author 
has  never  had  but  a  part  of  his  work  before  his  eyes  at  a  time, 
during  the  long  course  of  this  publication.  For  example,  it  will 
be  noticed  in  the  synonymy  that  ray  work,  *'  Etudes  sur  la  Famille 
des  Vespides"  is  sometimes  cited  **  Et.  Vesp.,"  sometimes  only 
"Vespides."  So  with  the  "Revne  et  Magazine  de  Zoologie,"  it 
is  sometimes  cited  "  Rev.  et  Mag.  de  Zooiog.,"  and  sometimes 
simply  "  Rev.  de  Zool." 

The  larger  part  of  the  book  was  written  in  French,  and  has 
been  translated  and  corrected  by  Mr.  Edward  Norton.  I  owe 
to  this  naturalist  also  various  communications  and  frequent  send- 
ings  of  insects,  which  have  been  of  great  use  to  me. 

H.  De  SAUSSURE. 
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I  PROPOSE  in  this  volume,  not  to  give  a  general  history  of  the 
Wasps  of  America,  but  only  to  lay  the  foundations  of  the  fauna 
of  the  Yespidsa  of  that  continent,  principally  of  North  America. 
I  leave  aside  whatever  concerns  the  habits  of  these  insects,  on 
which  we  have  but  insufficient  information,  and  I  shall  confine 
mjself  to  speaking  of  them  with  respect  to  the  genera  or  species 
which  offer  salient  peculiarities. 

This  work  is  not  to  be  taken  for  a  mere  catalogue  of  species, 
of  no  further  use  than  to  satisfy  curiosity.  I  think  that  modern 
zoology  OQght  to  tend  towards  another  aim.  The  existence  of 
species,  the  composition  of  fauna,  their  relations  with  the  parts 
of  the  globe  which  they  populate,  are  not  merely  accidental  facts. 
la  my  opinion,  we  must  therein  detect  the  last  material  and  tan- 
gible manifestation  of  physiological  forces,  elucidating  the  study 
of  which  belongs  to  the  domain  of  the  highest  natural  philosophy. 
By  him  who  adopts  this  view  of  the  subject,  a  far-searching  study 
of  species  ought  to  be  considered  as  one  of  the  bases  from  which 
the  search  after  the  origin  of  species  may  start. 

It  would  seem  that  in  zoology  we  should  take  for  a  starting, 
point  the  actually  existing  forms  in  which  life  manifests  itself,  and 
to  ascend  from  them  up  to  the  primitive  stock;  jnst  as  in  geology, 
we  start  from  the  actual  existing  structure  of  rocks  and  from  the 
external  configuration  of  the  soil,  to  follow  up  the  concatenation 
of  the  ancient  events  which  have  brought  about  as  a  last  result 
the  present  state  of  the  earth's  crust. 

The  study  of  species  ought  especially  to  serve  as  a  means  of 
revealing  to  us  their  variations  and  the  affinities  between  them. 
These  affinities  point  to  a  common  relationship,  which  is  to  be 
explained  only  by  a  direct  affiliation  of  the  types.    The  study  of 
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forms  combined  with  that  of  their  geographical  distribution,  comes 
afterwards  to  tlirow  light  on  the  cause  of  the  filiation  which  the 
graduated  resemblances  of  the  species  serve  to  reveal  to  us.  It 
shows  that  this  filiation  obeys  laws  which  have  also  their  regu- 
larity, in  so  far  as  they  are  intimately  connected  with  the  physical 
laws  which  hold  sway  in  every  region  of  our  globe. 

Toward  -  these  grand  philosophical  queries,  zoology  ought 
in  our  time  to  tend,  and  species  should  be  studied  with  a  view 
to  the  solution  of  such  questions.  As  in  geology,  the  study  of 
the  actual  existing  state  of  the  earth ^s  crust,  and  the  appreciation 
of  the  phenomena  that  there  take  place,  of  the  intimate  trans- 
formation of  rocks,  of  the  mechanical  disturbance  of  the  layers, 
of  their  reconstruction  under  new  forms,  allows  us  to  draw  an 
inference  by  analogy  as  to  the  more  ancient  transformations,  and 
the  agents  which  have  produced  them ;  so  the  study  of  species, 
and  of  their  actual  existing  transformations  seems  likely  to  enable 
us  to  follow  up  the  chain  of  these  transformations  to  a  point  more 
or  less  close  to  their  origin. 

The  definition  of  the  first  divergences  observable  in  the  perma- 
nent varieties  which  may  be  considered  as  nascent  specieSf  in 
order  to  ascend  afterwards  to  the  relationship  of  species  separated 
by  divergences  more  and  more  profound,  such  is,  we  deem,  the 
point  of  view  under  which  we  should  never  neglect  to  study 
species. 

Zoology,  only  when  considered  from  this  point  of  view  is 
philosophical.  It  has  not  its  aim  in  itself;  it  serves  only  as  a 
means  to  sift  questions  of  a  higher  order.  Now  entomology  is 
precisely  the  one  of  the  branches  of  zoology,  in  which  the  study 
of  the  filiation  of  species  may  become  the  most  fruitful  in  results, 
either  on  account  of  the  multitude  of  ramifications  of  general 
types  and  of  the  multiplicity  of  forms  under  which  each  type 
appears,  or  on  account  of  the  smallness  of  the  breaks  which  sepa- 
rate genera  and  species,  or  also  on  account  of  the  immense  variety 
of  forms  and  of  the  facility  with  which  species  seem  to  become 
modified  in  proportion  as  they  spread  over  the  surface  of  the 
globe  in  diverging  ways.  Thanks  to  all  these  causes,  it  is  not 
difficult  to  find  examples  of  every  kind  of  filiation,  njot  difficult 
either  to  follow  over  latitudes  certain  still  recent  modi G cations 
which  allow  us  to  draw  an  inference  by  analogy  as  to  other 
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modifications  more  profound  because  they  are  more  aacient,  than 
as  to  others  of  a  degree  still  more  advanced.^ 

As  may  be  anticipated  from  what  precedes,  my  principal  pur- 
pose in  producing  this  work  is  to  study  the  American  fauna  with 
a  view  to  its  origin.  But  this  is  a  work  of  time  which  can- 
not be  completed  off-hand.  The  first  thing  to  be  done  is  to 
study  the  species  carefully,  to  arrange  them  according  to  a  good 
classification,  and  to  describe  their  affinities.  That  is  the  funda- 
mental preparatory  labor.  I  do  not  pretend  to  overstep  those 
limits  in  this  monograph.  The  knowledge  of  the  American 
fauna  is  not  yet  enough  advanced  to  allow  us  to  draw  an  infer- 
ence with  certainty  as  to  the  affinities  of  the  species  among 
themselves  so  as  to  prejudge  their  filiation.  However,  I  have 
made  more  than  one  remark  on  this  topic,  and  I  will  hazard  a  few 
words  on  the  matter  when  speaking  of  genera  and  species.  But 
I  reserve  for  another  work  the  statement  of  comparisons  which 
seem  to  me  to  cast  some  light  on  the  dispersion  of  the  Yespidss 
on  the  surface  of  the  globe  and  on  the  modifications  which  have 
been  worked  off  under  diverse  latitudes ;  in  other  terms,  on  the 
origin  of  actual  existing  fauna. 

The  complex  affinities  of  species,  and  still  more  the  filiations 
which  arise  from  these  affinities,  become  obvious  to  the  eye  only 
when  one  has  acquired  a  perfect  knowledge  of  the  species  and 
genera  of  a  fauna.  To  seize  them  in  all  their  extent,  it  is  neces- 
sary to  know,  as  it  were,  all  the  species  of  the  group  by  heart 
in  order  to  be  able  to  take  it  in  at  a  glance,  or  to  examine  at 
pleasure  each  part  in  the  picture  that  one  has  formed  in  one's 
memory.  Only  when  one  has  attained  this  point  in  the  study  of 
a  group,  is  it  possible,  from  the  inspection  of  a  species,  to  feel 
its  affinities;  for  they  do  not  always  appear  in  the  more  easily 


'  Unfortnnately,  in  onr  times  the  grpatpr  nnmber  of  entomologists  have 
deviated  too  far  from  this  philosophical  path.  They  have  tnrn«d  ento- 
mology into  a  sort  of  amnsement  which  has  for  object  the  discovery  of 
new  species;  which  loses  itself  in  minatias,  and  at  the  bottom  of  whioh 
there  exists  no  thonght.  Thanks  to  this  tendency,  collecting  has  ceased 
to  he  the  means,  and  has  become  the  ohject.  In  becoming  an  amusemeut 
entomology  has  gradually  lost  caste;  it  has  fallen  into  the  hands  of  daw- 
^ilers,  and  thus  lost  a  part  of  it"  scientific  character.  This  transformation 
has  led  men,  who  aim  at  reaching  an  elevated  rank  in  science,  to  be  too 
fflach  inclined  to  withdraw  from  the  field  of  entomology. 
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appreciable  characteristics.  They  often  discover  themselves  in 
certain  characteristics  of  appearance,  which  are  at  times  of  great 
importance,  bnt  which  are  not  seized  at  a  glance,  or  in  certain 
relationships  of  form,  which  a  long  practice  teaches  one  to  dis- 
tinguish easily,  though  they  can  scarcely  be  defined. 

The  first  basis  of  philosophical  zoology  is  the  profound  knowl- 
edge of  the  detail  of  fauna.  To  give  as  complete  an  idea  as 
possible  of  the  fauna  of  the  Yespid^  of  America  is  the  purpose 
of  this  volume. 

PLAN  OF  THE  WORK. 

The  plan  which  I  have  decided  on,  in  drawing  up  this  work,  is 
the  following: — 

I  give,  as  much  as  possible,  a  complete  description  •of  the 
species  which  belong  to  the  fauna  of  North  America,  considering 
as  such  all  those  which  people  the  new  continent  to  the  north 
of  the  isthmus  of  Panama,  including  likewise  the  Antilles.  This 
work  is,  therefore,  more  especially  a  monograph  of  the  Vespidae 
of  the  United  States,  of  Mexico,  and  of  the  Antilles.  Besides,  I 
have  added,  as  a  complement,  a  catalogue  of  all  the  species 
known  till  now  in  the  rest  of  America,  and  have  found  it  a  great 
advantage  in  the  classification,  the  method  thus  becoming  more 
complete.  Moreover,  this  plan  allows  me  to  enunciate  views  on 
the  geography  of  insects,  on  the  dispersion  of  the  species,  and  on 
the  modifications  which  take  rise  under  the  influence  of  diverse 
latitudes. 

I  have  confined  myself,  among  the  species  of  South  America, 
to  cataloguing  them,  not  having  sufficient  materials  to  make  a 
monograph.  However,  for  those  of  which  I  had  the  types 
beneath  my  eyes  I  have  given  Latin  diagnoses,  in  order  to 
describe  them  in  a  comparative  manner  with  respect  to  the 
surrounding  species,  and,  also,  in  order  to  complete  my  anterior 
studies  on  these  insects,  to  review  them  and  render  the  use  more 
easy. 

I  think  myself  bound  to  add  here,  that,  as  to  my  method  of 
description,  I  describe  the  species  as  far  as  possible  in  a  relative 
manner.  Descriptions  made  in  an  absolute  sense  have  always 
appeared  to  me  less  useful,  because  they  insist  on  many  useless 
characteristics  and  often  omit  the  most  important.     The  reader 
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will  not  be  surprised,  therefore,  at  my  not  repeating,  with  respect 
to  genera,  the  characteristics  peculiar  to  every  species  or  to  the 
greatest  namber  of  them.  In  short,  there  are  still  other  charac- 
teristics which  I  pass  over,  considering  them  rather  useless  either 
oQ  account  of  their  constancy  (such  as  the  presence  of  silky  hairs 
on  the  tibise)  or  on  account  of  their  variableness,  such  as  the  color 
of  the  lower  surface  of  the  abdomen. 

Descriptions  are  often  made  prolix  by  means  of  these  super- 
fluous indications,  and  thus  the  essential  characteristics  are 
drowned  in  useless  developments.  In  this  way,  precision  is 
diminished  instead  of  being  increased.  Doubtless,  here  again 
nothing  is  absolute.  Certain  isolated  species  may  be  sufficiently 
characterized  by  some  salient  traits,  while  others  surrounded  by 
very  closely  connected  species,  require  minute  descriptions.^  The 
first  condition  of  good  comparative  diagnoses  resides  in  a  wise  co- 
ordination of  the  species  which  by  way  of  exclusion  may  lead  to 
choosing  only  between  a  small  number  of  species.  Though  I  do 
not  like  to  find  faalt,  I  cannot,  however,  on  this  score,  help  com- 
plaining of  the  works  in  which  the  species,  though  described  in 
an  absolute  manner  (that  is,  by  themselves  and  not  comparatively 
with  others)  are  jumbled  up  together  without  order,  without 
division  of  genera,  often  in  defiance  of  the  most  salient  character- 
istics. 

Such  work.s,  got  up  in  a  hurry,  the  plans  of  which  are  laid 
down  with  a  view  to  the  convenience  of  the  authors  and  not  for 
that  of  the  readers,  cause  the  latter  to  lose  much  valuable  time 
with  no  great  result.  They  do  not  come  up  to  the  precision  now 
required  by  the  progress  of  science,  and  they  are  therefore  behind 
their  time.  The  reader  cannot  occupy  his  mind  with  incomplete 
works,  nor  can  he  waste  his  time  in  striving  to  find  out  species 
which  are  not  to  be  found  out ;  for  there  is  no  doing  impossibilities. 

In  most  of  my  descriptions,  I  have  been  especially  attentive  to 
the  forms  and  characteristics  of  the  forms  and  carving,  attributing 
■  .  

I  Abflolate  and  very  detailed  desoriptions  ought,  in  my  opinion,  to  be 
employed,  when  one  describes  species  isolatedly,  without  knowing  the 
most  closely  connected 'types  (for  instance,  in  the  publication  of  gt^ogra- 
phieal  expeditions).  It  is  the  monographer's  duty  to  eliminate,  from  these 
descriptions,  both  the  commonplace  and  the  useless.  But  in  a  mono- 
graph, the  species  are  to  be  examined  in  a  comparative  manner,  and  reli^ 
tirely  to  the  adjact^nt  types. 
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to  the  color  only  a  secondary  importance,  on  account  of  its  fre- 
quent variableness.  However,  there  is  nothing  absolutely  fixed 
in  nature;  the  forms  and  the  sculpture  likewise  vary  within 
certain  limits.  Therefore  the  descriptions  can  be  only  averages 
deduced  from  a  certain  number  of  individuals.  The  description 
should  represent,  as  it  were,  the  algebraical  formula  of  the 
species,  or  its  ideal  type.  It  is  not  required  that  this  should  tally 
with  the  individual,  but,  on  the  contrary,  that  it  should  represent 
the  average  of  the  characteristics  of  the  ensemble  of  individuals. 
But  in  practice,  the  description  can. never  be  so  perfect,  since  it 
is  drawn  from  a  certain  number  of  individuals  and  not  from  the 
ensemble  of  the  individuals  that  represent  the  species.  It  is  for 
the  reader  to  know  how  to  seize  the  connection  that  exists  between 
the  description  and  the  heterogeneous  individuals  which  he 
may  have  beneath  his  eyes.  In  a  word,  my  method  of  description 
aims  above  all  at  generalizing,  and  requires  that  the  reader  should 
generalize  likewise.  It  can  hardly  suit  the  amateur  inclined  to 
lose  himself  in  a  multiplicity  of  details,  for  whom  the  collection 
takes  the  place  of  nature,  and  for  whom  the  determination  of  an 
individual  is  the  final  purpose  of  the  study  of  a  species. 

From  the  principles  just  laid  down,  it  follows  that  in  the  extreme 
subdivisions  of  genera,  I  have  usually  preferred  the  characteristics 
taken  from  the  form  to  those  taken  from  the  color.  Undoubtedly 
it  is  less  convenient  for  the  reader,  for  the  natural  method  is 
always  less  easy  to  follow  than  the  empirical  systems ;  never- 
theless, I  think  that  it  is  preferable  to  proceed  in  that  wise,  for 
whatever  may  be  done  to  seek  the  natural  method,  a  large  portion 
of  empiricism  is  sure  to  remain,  as  I  shall  endeavor  to  show  in 
the  study  concerning  the  filiation  of  the  species.  We  cannot, 
therefore,  abstain  too  carefully  from  classification  of  empirical 
elements.* 
» 

>  Tt  is  iieoessarjr  to  observe  on  this  head  that  no  absolate  Tn\e  can  be 
laid  down  as  to  the  labordination  of  characteristics.     To  be  sure,  forms 

varying  less  than  colors,  thej  offer,  in  general,  characteristics  more  im- 

• 

portant  than  the  latter;  bnt  there  is,  however,  now  and  then  a  case  in 
which  the  colors  are  more  fiz^d  than  certain  forms,  and  af>siinie  a  real 
importance — for  instance,  as  b«ing  the  stamp  peculiar  to  a  certain  geo- 
graphical zone.  Thus,  the  division  Hifpodgnerux  (s^enns  Odynerut),  which 
depends  greatlj  on  the  colors  and  f/ioies,  and  which  comprises  the  most 
divergent  forms.     In  this  case,  the  liverjr  becomes  the  stamp  of  a  fauna, 
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DIVERSE  OBSERVATIONS 

OOSICBRSIKO  THB 

STUDY  OF  HYMENOPTERA  IN  GENERAL  AND  THAT  OP  THB 

VESPID-ffl  IN  PARTICULAR. 

Observations  relative  to  the  Synonymrj. 

Ist.  I  make  it  a  rule  always  to  respect  the  most  ancient  name; 
however,  if  it  is  wrongly  constructed  and  if  it  can  be  rectified 
without  inconvenience,  I  do  not  scruple  to  correct  it.  Thus  I 
spell  Rhynchium  instead  of  Bhygchium  Latr. — Odynerus  Bus- 
tellosi  instead  of  O.  Bustellos  Sauss.,  etc. 

2d..  When  two  different  names  have  been  affixed  at  the  same 
date  J^o  the  same  species,  I  prefer  that  of  the  two  which  has  been 
employed  by  the  next  subsequent  author. 

3d.  I  add  the  name  of  the  author  of  a  species  only  to  its  specific 
name.  Consequently  when  the  genus  changes,  I  nevertheless 
maintain  for  the  species  the  name  of  the  author  who  first  named 
it  Thus,  I  write:  Odynerus  i-dens  Lin.,  although  Linnaeus  has 
described  this  species  under  the  name  Vespa  i-dens. 

Monte zumia  Leprieurii  Spin.,  although  Spinola  has  described 
the  species  under  the  name  of  Odynerus  Leprieurii, 

Otherwise  no  author's  name  would  long  keep  its  ground; 
besides  those  who  act  differently  do  so  in  order  to  substitute 
their  own  names  for  that  of  the  primitive  describer.  Such  a 
proceeding  cannot  be  too  strongly  censured. 

Let  it  not  be  said  that  there  are  drawbacks  to  the  advantages 
of  that  nomenclature,  for  if  it  be  desirable  to  know  the  complete 
name  as  given  by  the  first  author,  it  will  be  found,  such  as  it  is, 
in  the  synonymy. 

4th.  I  admit  neither  collection  names,  nor  manuscrijot  names, 
nor  in  letteris  names.  I  admit  for  author's  name  only  the  name 
of  him  who  has  first  described  the  species  or  genus. 

Any  other  manner  of  acting  becomes  the  source  of  profitless 
research  and  of  waste  ^  time.     Whoever  is  anxious  to  affix  his 

and  IS  Terj  important.  In  the  Buocession  of  species  it  is  generally  observed 
that  the  colors  varj  much,  even  wh«n  the  forms  c^main  fixed  (or  vary 
}e»n);  bat  th(*re  are  other  oases  in  which  it  is  color  that  remains  stationary 
whilst  the  forms  vary. 

B 
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name  to  a  epecies  that  another  has  the  task  of  describing,  may 
for  this  purpose  publish  previously  a  short  diagnosis  under  his 
name  in  any  journal. 

Observation  relative  to  the  Types  in  Description. 

In  insects  in  general,  the  female  represents  the  type  of  the 
species.  Though,  in  exceptional  cases,  the  male  may  be  the 
larger,  the  more  beautiful,  and  at  times  with  unusual  appendages, 
he  remains  always  more  variable  than  the  female.  Among  the 
Hymenoptera,  the  males  have  hardly  any  other  part  to  play  than 
a  passive  one;  the  other  sex  it  is,  which  alone  develops  that 
remarkable  activity  which  manifests  itself  in  the  interesting 
habits  of  these  iusects.  The  females  are  larger  and  more 
stable  in  their  forms  and  colors.  The  slightest  examination 
renders  it  apparent  that  it  is  among  the  females  the  type  of  the 
species  is  to  be  sought  for,  and  by  no  means  among  the  males. 
In  the  YespidflB,  especially  among  the  Solitary  Wasps,  the  males 
are  small  and  variable ;  at  times,  one  would  be  inclined  to  con- 
sider them  as  abortions ;  they  do  not  offer  us  good  differential 
characteristics  as  the  females,  and  they  are  to  be  determined 
only  by  the  tentative  method  in  referring  them  "de  visu"  to  their 
respective  females. 

There  exists  a  number  of  species  of  which  the  males  resemble 
each  other  so  far  as  not  to  be  distinguishable.  This  may  be  seen, 
for  instance,  among  certain  OdyneruSj  but  it  is  especially  among 
the  ScoLiA  that  this  phenomenon  appears  in  all  its  intensity. 
There  is  a  whole  category  of  species  in  the  genus  Elis  of  which 
the  females  offer  differences  the  most  extreme,  but  of  which  the 
males  are  so  confounded  that  they  cannot  be  distinguished  from 
each  other.  What  is  most  remarkable  on  this  score  is,  that  theso 
species  are  to  be  found  spread  over  every  continent,  and  that 
each  continent  numbers  several  of  them.     Thus: — 

America  :    Elis  plumipeSf  Umosa,  tri/asciata,  dorsata,  etc. 
Africa:        Ulis  collaris,  cap'ensis,  elegans,  africana,  fascia- 

tella,  etc. 
Asia:  Elis  ihoracica,  annulata,  marginellaf  limbata. 

Australia:  Elis  radula^  Z-cincta,  etc. 
Europe :      Elis  villosa. 
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Some  of  these  species  maj  doubtless  be  distinguished  by  their 
size  {E.  villosa),  or  by  the  examinatioD  of  their  wings  (E.  Z- 
cinc(a) ;  but  in  most  cases,  if  it  is  not  known  where  they  come  from, 
there  is  no  possibility  of  determining  them,  not  even  of  referring 
by  sight  to  their  females. 

The  same  fact  may  be  noticed  in  a  very  developed  state  among 
other  species  of  Elis  which  present  another  system  of  coloring, 
and  which  forms  a  part  of  the  subgenus  Trielis.     Thus  the 

Elis  interrupta  (Europe) — texenais  (Texas) — Xantiana  (Cali- 
fornia), 

though  offering  females  very  diflTerent  from  each  other,  coincide 
in  the  males. 

I  do  not  pretend  to  affirm,  however,  that  all  these  males  are 
perfectly  identical.  I  only  mean  that  they  are  so  close  neighbors 
that  I  have  not  succeeded  in  finding  between  them  differential 
characteristics  which  appear  to  distinguish  them. 

The  preceding  will  suffice  to  show  that  the  femaie  ought,  at 
all  events,  to  be  taken  as  type  of  the  species. 

Preparation. 

In  a  great  many  collections,  it  is  usual  to  spread  the  wings 
and  legs  of  the  hymenoptera.  This  is  mere  amateur's  work,  of 
no  utility  for  study,  sometimes  even  quite  opposed  to  the  purpose 
in  view,  by  dissimulating  the  character  of  the  insects  instead  of 
exposing  it  to  view.  This  practice  is  to  be  regretted,  moreover, 
by  its  increasing  the  value  of  the  insects,  on  account  of  the  time 
and  expense  wasted  thereby,  so  that  one  is  loath  afterwards  to 
place  them  in  the  softener  when  it  becomes  necessary  to  dissect 
the  mouth. 

It  is  usual  with  me  to  prepare  each  of  my  insects  only  when 
about  to  study  them,  because  by  so  doing  I  can,  after  having 
softened  them,  give  them  whatever  arrangement  may  be  best  cal- 
culated for  bringing  into  relief  such  special  characteristics  as  are 
particularly  useful  in  the  group  to  which  it  belongs.  As  the  use- 
ful characteristics  are  not  the  same  in  each  group,  the  preparation 
ought  to  vary  according  to  the  species.  Of  the  Epipona  %  the 
mandibles  are  to  be  opened,  the  legs  to  be  stretched  downwards, 
80  that  it  may  be  possible  to  examine  distinctly  the  haunches  and 
is;  of  the  Odynerus  %,  approximate  to  the  group  of  0. 
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nasidenSy  the  autenne  are  to  be  lengthened  oat,  in  order  to  judge 
of  their  terminations,  etc. 

For  almost  all  the  Solitary  Wasps,  bnt  partieularlj  for  the 
Odynerus,  it  is  essentially  necessary  to  be  able  to  distinguish 
clearly  the  characteristics  of  the  metathorax.  Now  this  cannot 
be  effected  otherwise  than  by  separating  the  wings  in  a  trans- 
verse direction  or  rather  downward,  and  by  bending  the  abdomen 
downward  as  far  as  possible,  the  basis  of  which  will,  by  this 
means,  become  at  the  same  time  easy  to  study.  This  posture  is, 
evidently,  very  different  from  that  given  to  the  insects  by  spread- 
ing them  out.  I  can  affirm,  that,  whenever  one  has  neglected  to 
give  the  insect  this  posture,  the  metathorax  and  the  abdomen 
present  themselves  under  the  most  delusive  aspect,  and  may  giv6 
rise  to  the  most  serious  misconceptions.  As  to  describing  an 
Odynerus  properly  without  having  taken  this  precaution,  it  is  an 
impossibility.  One  may,  if  need  be,  bend  downwards  the  abdo- 
men without  softening  the  insect;  but  then,  if  the  wings  are 
directed  backwards,  even  obliquely,  they  are  enough  in  the  way 
to  produce  delusive  appearances  when  the  magnifying  glass  is 
used*. 

These  observations,  true  especially  for  the  Odynerus,  apply 
likewise  to  all  the  sessile  ventrated  or  semi-pedicellated  Yespidas. 

On  the  DetermincUion  of  insects. 

There  are  two  manners  of  proceeding,  for  the  determination  of 
insects.  One  is  analytical,  the  other  synthetical,  the  former 
employed  by  amateurs,  the  latter  by  naturalists.  The  first  method 
consists,  when  having  taken  an  individual  insect,  in  turning  over 
the  leaves  of  a  book  in  search  of  the  name  of  the  species  till  one 
supposes  to  have  hit  on  the  description.  This  method  seldom 
leads  to  certainty,  often  to  error. 

The  second  method  requires  a  collection  as  numerous  as  possi- 
ble in  individuals.  To  procure  it,  the  entomologist  ought  before 
all  things  to  devote  his  efforts  to  a  persevering  and  active  chase 
after  specimens.  The  greater  the  number  of  the  representatives 
of  each  species,  the  more  certain  the  determination  will  become. 
In  difficult  performances,  we  must  always  begin  with  the  more  easy 
and  proceed  from  the  simple  to  the  complex.  We  must,  there- 
fore, start  by  separating  the  most  salient  and  most  easy  genera  to 
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stodj  them  first.  Afterwards  we  must  continue  by  way  of  elimi- 
nation. As  it  is  for  ttie  difficult  genera,  that  it  is  especially 
important  to  adopt  a  good  methodi  let  us  choose,  for  instance,  the 
genus  OdyneruH  and  its  approximates;  it  surely  will  answer  our 
purpose  thoroughly.  Let  us  suppose  that  the  pedunculiventrated 
genera  have  already  been  separated  and  that  we  have  remaining 
only  the  sessiliventrated,  say  the  genera  AlaatoVf  Monobia,  Ptero- 
chylus,  Odynerus, 

First  we  will  exclude  the  Alastor^  by  the  process  of  viewing 
of  the  wings.  Scarcely  any  other  will  remain  than  the  Odynerus 
and  the  Monobia;  their  species  will  at  first  appearance  strike 
one  as  an  inextricable  jumble. 

For  the  moment,  we  will  not  trouble  ourselves  about  the 
Monobia,  which  are  rare  and  southerly  species.  We  will,  there- 
fore, begin  by  confining  ourselves  to  setting  aside  the  Ancistro- 
ceru8  and  the  SymmorpTius,  characterized  by  the  suture  of  the 
first  abdominal  segment,  and  we  can  then  enter  directly  on  the 
study  of  the  species.  But  even  here  we  will  advance  as  far  as 
possible  without  the  assistance  of  books. 

The  next  operation  consists  in  sorting  out  the  males  and  females 
in  order  to  occupy  ourselves  exclusively  with  the  latter.  With 
a  little  practice  this  separation  proceeds  rapidly,  since  the  males 
of  the  northern  regions  are  distinguishable  mostly  by  their 
entirely  yellow  clypeus.  For  whatever  may  concern  the  excep- 
tions (either  from  the  females  offering  the  same  character,  or  from 
the  males  not  offering  it)  one  has  still  as  object  of  consultation, 
the  form  of  the  antennae,  organs  which  in  most  males  are  more 
generally  terminated  by  a  hook  or  a  spiral.  At  last,  as  a  final 
resource,  and  as  an  infallible  means,  we  remove  all  doubts  by 
counting  the  number  of  abdominal  segments.  The  %  have  only 
7,  the  9  only  6. 

We  will  first  occupy  ourselves  only  with  the  9  and  will  group 
the  individuals  by  species  on  small  boards.  This  is  a  work  of 
time  and  patience.  To  succeed,  we  will  make  use  of  every 
appreciable  characteristic,  even  of  the  most  empirical  ones.  In 
sorting  out  in  this  manner,  the  colors  are  always  of  the  greatest 
assistance  because  they  are  obvious  to  the  eye.  One  must,  as 
macb  as  possible,  subordinate  the  importance  of  the  spots  to  a 
graduated  order,  in  beginning  with  the  most  fixed  and  character- 
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istic,  as  for  instance  the  spots  on  the  scatcllum  and  of  the  post- 
Bcatellam.     Thus : — 

Range  together  all  the  species  with  post-sen  tell  am  alone  yellow. 
"  "  "  "  "     scutelluni  alone  spotted  yel- 

low. 
"  "  "  "  "     scutellum  and  post-scutellum 

both  spotted,  etc. 

Then  come  the  anterior  and  posterior  borders  of  the  prothorax; 
then  the  stripes  of  the  abdomen,  the  spots  of  the  metathorax,  etc. 

Thus  you  come  to  form  more  species  than  are  really  existing, 
every  variety  becoming  a  species ;  but,  no  matter,  the  work  of 
reducing  will  at  last  arrive  and  will  be  easily  carried  through 
when  species  shall  have  been  studied  and  known,  as  it  were,  by 

heart. 

Then  we  may  look  into  books  and  try  to  determine  each  species 
while  having,  beneath  one's  eyes,  the  ensemble  of  individuals. 

Here  we  can  get  on  only  by  groping  about  a  long  time  in 
uncertainty.  Often  after  comparing  these  similar  individuals  we 
shall  detect  two  species  which  at  first  had  been  confounded. 

The  determination  can  be  carried  on  by  two  inverse  proceed- 
ings.    After  having  sorted  out  apart  by  one's  own  observations 
the  greater  number  of  species,  the  entomologist  often  knows  them 
already  sufficiently  to  guess  to  what  species  such  and  such  a 
description  belongs.    He  can,  therefore,  either  start  from  a  species 
and  seek  the  description  which  suits  it,  or  start  from  a  description, 
and  in  passing  in  review  his  series  seek  to  what  species  this  de- 
scription is  adapted.*    Moreover,  these  two  manners  of  proceeding 
verge  into  each  other  repeatedly,  when  one  has  beneath  one's 
eyes,  a  large  ensemble  of  well -separated  species.     Indeed,  when 
making  use  of  the  first  proceeding,  one  often  falls  into  the  second, 
for  one  is  often  struck  with  the  description  of  such  and  such  a 
salient  character  which  one  recollects  having  observed  in  a  species. 
Thus  the  search  after  one  species  leads  to  the  determination  of 
another.     The  work  hastens  along  with  accelerated  motion  and 
leads  to  results  the  more  certain  as  each  species  is  represented 
by  a  larger  number  of  individuals  comprising  most  of  the  possible 


I  For  this  purpose  short  dosoriptions,  i.  e.,  diagnoses,  which  may  at 
onco  be  committed  to  memory,  are  very  useful. 
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Tarleties.  In  this  entirely  empirical  labor,  any  process,  even 
expedients  are  allowable. 

Nevertheless,  when  one  gets  to  the  groups,  in  which  the  species 
lie  close  together,  one  is  often  puzzled,  and  there  remains  no  way 
of  exclusion. 

Once  the  females  determined,  proceed  to  an  analogous  sorting 
out  and  grouping  of  the  males  by  species.  Attribute  to  each 
female  species  its  respective  male,  beginning  by  the  more  easy 
and  proceeding  always  by  way  of  exclusion.  This  is  a  tentative 
work,  in  which  one  succeeds  satisfactorily  only  when  familiarized 
with  a  group  which  is  being  studied. 

As  to  separating  at  the  outset  the  Monohia  from  the  Odynerua^ 
the  Symmorphus  from  the  Ancisirocerus,  the  Odynerus  from  the 
Epipona^  that  cannot  be  done  without  being  well  acquainted  with 
these  groups  so  as  to  place  therein  at  once  the  insects  according 
to  their  facies.  If  one  is  not  far  enough  advanced,  to  do  so,  this 
separation  will  result  quite  naturally  from  the  work  of  determi- 
nation ;  nevertheless,  to  distinguish  the  Monohia,  it  will  be  neces- 
sary to  dissect  the  mouth. 

With  that  operation,  we  may  finish,  because  we  shall  have  no 
more  to  seek  but  among  a  small  residue  of  species,  whereas  had 
we  begun  by  establishing  that  distinction,  we  should  have  been 
obliged  to  dissect  the  mouths  of  all  the  Odynerus  which  have  been 
excluded  from  this  operation  by  the  mere  fact  of  their  determina- 
tion. A  work  of  determination  made  according  to  this  manner 
of  proceeding  will  afford  synoptical  views  that  alone  will  permit 
one  to  appreciate  the  true  relations  of  species.  Better  than  any 
other,  it  will  prepare  the  entomologist  to  give  comparative 
descriptions  taken  from  a  general  point  of  view  which  will  not 
lose  itself  in  worthless  details. 
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Gen.  Nortonia  Sauu 139 

Gen.  Rhynchinm  Latr 142 

Qeu.  Odyneros  Latr 143 

Definition  of  the  subgenera 149 

Subgenas  Symmorphns  Wesm 151 

a.  Segments  1-4  of  the  abdomen  bordered  with  yellow  152 

6.  Segmentsl,  3, 4  of  the  abdomen  bordered  with  yellow  153 
c.  Segments  1,  2  only,  of  the  abdomen  bordered  with 

yellow 155 

Subgenus  Anoistrocerus  Wesm 157 

Division  Auoistrooerns  (properly  speaking)    .         .         .  157 
Table  to  assist  in  the  determination  of  the  species  of 

Anoistrocems    .••.••.  158 

I.  Metathoraz  hav  ing  its  concavity  angalate,  bordered 

all  aronnd  by  trenchant  ridges      .         .         .159 

A.  Form  lengthened,  slender         .         .         .         .160 

B.  Form  still  lengthened,  but  less  slender    .         •     163 

C.  Body  more  gathered,  normal,  but  the  thorax 

still  sensibly  longer  than  wide  .  .  .167 
a.  Metathoraz  destitute  of  strong  spines  .  .167 
6.  Metathorax  having  two  strong  spines    .         .173 

D.  Form  very  stubbed.     Thorax  cubical,  nearly 

as  long  as  wide 175 

II.  The  concavity  of  the  metathorax  forms  no  distinct 

lateral  angles 177 

A.  Posterior  face  of  metathorax  remaining   mar- 

gined, but  without  distinct  angles.     Body 

Blender,  elongate 177 

a.  Post-scntel  strongly  truncate         .         .         .     177 
6.  Post-scutel  not  truncate,  angulate  posteriorly     179 

B.  Metathorax   not  distinctly  marginate.      Body 

not  slender,  of  normal  form  .  .  .180 
a.  Abdomen  nearly  conical.     The  border  of  the 

2d  segment  not  reflexed.  Body  velutinous  180 
6.  Abdomen  more  ovalo-conical;  the  bordet  of 

2d  segment  rugose  or  reflexed    •        .        ,    181  • 
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e.  'Abdomen  not  as  sessile;  itd  first  segment 
distinctly  narrower  than  the  second,  which 
is  in  the  shape  of  a  hawk's  belly  with  a 
leflexed  margin.  Metathoraz  not  excavated 
in  the  form  of  a  wide  cavity,  but  of  a  wide 

channel 188 

Division  Stenaucistroceras       .         .         .         .         .         .189 

Table  to  assist  in  the  determination  of  the  species  of 

Division  Stenancistrocerns        ....     191 

1.  Form  lengthened.    Metathoraz  prolonged  norizon- 

tally  behind  the  post-scatel,  then  trancate  ver- 
tically, etc 192 

2.  Form  very  slender.     Metathoraz  not  so  distinctly 

produced  behind   the  post-scutel ;    its  con- 
cavity large,  etc 195 

A.  First  segment  of  the  abdomen  rather  funnel- 

shaped  or  bell-shaped,  truncate  anteriorly    .     195 

B.  First  Segment  of  the  abdomen  in  form  of  a  pro- 

longed bell,  rather  squarely-rounded,  about 
as  wide  as  the  second  segment,  not  con- 
tracted before     .         .        .         .         ...     198 

a.  First  segment  sharply  truncate  anteriorly  .  198 
6.  First  abdominal  segment  more  rounded  ante- 
riorly, rather  like  a  square  bell  .  .  199 
8.  Form  slender,  but  the  abdomen  sometimes  slender, 
sometimes  ovoid,  especially  among  the  %  . 
The  first  segment  cupuliform,  narrower  than 
the  2d,  having  the  suture  iudistinct,  ofteu 
presenting  a  transverse  fluting  bordered  by 
two  traces  of  .sutures.  Concavity  of  thi9 
metathoraz  generally  small,  its  borders  in- 
distinct       206 

a.  Suture  of  the  first  abdominal  segment  rather 
strong ;  excavation  of  the  metathoraz  some- 
what distinctly  margined  ....  206 
6.  Suture  of  the  first  abdominal  segment  not  so 
strong.  Ezeavation  of  metathoraz  having 
its  edges  rounded,  without  precise  limits  .     203 

Division  Hypanoistrocerus 210 

Division  Ancistroceroides 211 

Subgenus  Odynerus  Latr.  (sensu  strictiore)         .         .         .212 

Division  Hypodynerus 213 

Table  to  assist  in  distinguishing  the  species  of  the  Divi- 
sion Hypodynerus 216 
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L  First  segment  of  the  abdomen  bell-shaped,  piri- 
form, nniformly  a  little  oomb-shaped.  Appear- 
ance of  Montezamia 218 

U.  First  segment  of  the  abdomen  offering  an  ante- 
rior and  a  superior  faoe  separated  by  a  sort  of 
transverse  ridge  or  swelling  (the  true  Hypo- 
dynerus) 219 

A.  Form    lengthened;    first   abdominal   segment 

small,  uodiform  or  pedanouUform,  very  mach 
narrower  than  the  2d ;  its  anterior  faoe  in  a 
lengthened  triangle 219 

B.  Form  shorter,  wider ;  first  segment  wide  on  its 

posterior  border;  its  anterior  face  in  the 
form  of  an  equilateral  triangle  and  a  little 
pedicellate ;  its  saperior  face  large    .        .     222 
o.  Wings  rufous  along  the  anterior  band  .        •     222 
b.  Wings  fuscous,  with  violet  iridescence  •     224 

G.  Form  very  wide,  short  and  depressed,  first  seg- 
ment very  wide  ;  its  anterior  face  sessile,  in 
the  form  of  a  wide  triangle ;  its  superior  face 
very  short,  3-4  times  as  wide  as  long  .     225 

D.  Form   also  quite  chubby,  but  not   so  much 
depressed  ;  metathoraz  rounded,  flat  or  con- 
vex behind,  smooth,  without  marginal  edges ; 
first  segment  of  the  abdomen  very  short ;  its 
superior  face  transverse-linear.    (Appearance 
of  a  Vespa.)  .  ....    227 

Division  Pachodynerus    .        .  ....     228 

Table  to  assist  in  distinguishing  the  species  of  the 

Division  Pachody|}erus 229 

Ist  Section. — Thorax  cubical  (at  least  among  the 
males)  or  square,  lengthened.  Abdomen  coni- 
cal ;  the  first  segment  very  large,  as  wide  as 
the  second 230 

A.  All  the  segments  except  the  first  bordered  with 

yellow 231 

a.  Metathorax  forming  a  lateral  angle  on  each 

side 231 

6.  Metathorax  rounded,  not  forming  on  each  side 

a  dentiform  angle        ....  236 

B.  All  the  abdominal  segments  margined  with  yel- 

low or  rufous 237 

a.  Superior  edges  of  metathorax  not  sharp        .     237 
6.  Superior  edges  of  metathorax  sharp      .        ,    238 
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C.  Only  tbe  first  two  abdominal  segments  margined 
witli  yellow.     (The  3d  and  4th  sometimes 
indistinctly  marginate.)        ....     240 
2d  Section. — Form  more  lengthened ;  thorax  length- 
ened sqaare  or  retracted  behind.    Abdomen 
less  conio,  more  cylindrical  or  depressed  .     244 
a.  All  the  segments  of  the  abdomen,  except  the 

first,  bordered  with  yellow         .         .         .     244 
6.  Abdomen  varied  with  black  and  rnfoos         .    245 

Division  Odyueras 247 

Table  to  assist  in  distinguishing  the  Division  Odynerns 

and  Stenodyneras,  with  regard  to  Pachodynerus      .     247 
Table  to  assist  the  determination  of  the  species  of  Divi- 
sion Odynerua 249 

Section  I. — Post-scutel  sharply  truncate;  its  trans- 
verse edge  often  crenulate.  Abdomen  conical 
or  ovate-conical;  the  second  segment  not 
strangulated  at  base;  the  first  segment  in- 
cluding it  very  naturally  ....  252 
1.  Posterior  plate  of  metathorax  angnlate,  forming 

on  each  side  a  lateral  dentifoim  angle  .  252 
A.  Concavity  of  the  metathorax  polygonal,  mar* 
gined  with  straight  or  arcuate  ridges, 
which  form  at  their  meeting  a  sharp  angle. 
The  superior  lateral  edges  superiorly  ter- 
minating in  a  tooth  or  eminence,  sepa- 
rated from  the  post-scutel  by  a  deep 
fissure,  or  by  a  notch  .        .        .252 

a.  Ridges  of  the  metathorax  very  salient ;  its 

posterior  face  excavated       .         .         .     252 

*  Posterior  margin  of  2d  and  3d  abdominal 

segments  reflexed        ....     252 
**  Posterior  margin  of  2d  and  3d  abdominal 
segments  not  reflexed,  but  impressed 

and  rough 255 

6.  The  hinder  face  of  metathorax  more  flat- 
tened ;  its  superior  edges  not  so  salient    262 

*  The  superior  ridges  forming  two  elevated 

spines  behind  the  post-scutel      .         .     262 
•*  Tlie  superior  edges  of  metathorax  very 
slight,  only  forming  behind  the  post- 
flontel  two  very  small  teeth         .        .    264 
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B.  Metathorax  as  in  Section  A,  bat  the  soperior 

edges  of  its  hinder  plate  not  so  iiiaoh 
elevated,  no  longer  forming,  in  the 
females,  distinct  teeth  behind  the  post* 

soutel,  etc 2(>5 

o.  Metathorax  excavated ;  edges  straight       .     2G5 
6.  Metathorax  more  flattened;    the  saperior 

edges  roughened,  not  acute    .         .         .     208 

C.  Hinder  plate  of  metathorax  no  longer  mar- 

gined superiorly  by  sharp  edges;   lateral 

angles  still  existing 270 

2.  Posterior  plate  of  metathorax  orbicular  or  more 
or  less  rounded,  not  forming  on  each  side 
a  distinct  dentiform  angle  .         .        •         .281 

A.  Posterior  plate  of  metathorax  still  ihargined 

with  sharp  edges,  salient  in  its  superior 
part,  and  forming  on  each  side  at  the 
summit  a  tooth  or  elevation,  separated 
from  the  post-scntel  by  a  fissure  (some- 
times very  small) 281 

«.  The  concavity  deep,  excavated,  with  sali- 
ent ridges.  Abdomen  conical ;  its  base 
sharply  truncate 281 

6.  Posterior  plate  of  metathorax  less  exca- 
vated; its  marginal  edges  but  slightly 
salient,  although  still  sharp.  Abdomen 
ovate-couioal,  slightly  attenuated  at  base     285 

B.  Posterior  plate  of  metathorax  no  longer  mar- 

gined with  sharp  ridges,  and  not  forming 
post-scutellar  teeth        ....     290 
a.  Posterior  plate  of  metathorax  much  exca- 
vated, margined  with  salient,  blunt,  and 

rough  edges 290 

6.  Posterior  plate  of  metathorax  more  flat- 
tened; its  margins  rounded  and  punc- 
tured       292 

Section  11. — Body  yet  stubbed,  not  slender,  nor  cylin- 
drical. Abdomen  not  conical,  but  still  ses- 
sile  ;  the  1st  segment  smaller  than  the  2d, 
as  strongly  or  more  strongly  punctured  than 
the  2d  ;  the  2d  constricted  at  base  to  fit  into 
the  first  and  more  or  less  deformed ;  having 
its  margin  very  strongly  canaliculate  and 
reflexed,  and  more  or  less  swelled  before 
the  channel 297 
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A.  Metatboraz  not  narrowed  below,  mnoh  exoa- 

Tated,  with  very  sharp  edges  ;  post-soutel 
bitnberoulate ;  abdomen  quite  deformed    .     297 

B.  Metathoraz  triangular,  narrowed  posteriorly, 

not  so  mooh  excavated,  with  sharp  supe- 
rior ridges.  Post-soutel  not  crested.  Second 
abdominal  segment  channel  led  and  reflexed, 

scarcely  swollen 299 

Division  Stenodynerua    .......     ZOl 

Table  to  assist  in  the  determination  of  the  Stenodyneri    304 

I.  Metathorax  having  its  posterior  plate  superiorly 

terminated  by  two  erect  teeth,  or  by  au  erect 
crest 309 

A.  Metatborax   not  prolonged  beyond  the  post- 

scutel,  but  truncate  at  its  apex,  posteriorly 
excavated,  angnlate  on  each  side  ;  the  supe- 
rior edges  of  the  posterior  plate  terminating 
in  two  erect  spines,  which  are  separated  from 
tbe  post-scutel  by  deep  fissures     .        .         .     309 

B.  Metathorax    truncate,   excavated ;    superiorly 

margined  by  an  arcuate  ridge,  ratber  crenu- 
late,  separated  on  each  side  from  post-scutel 
by  a  fissure 310 

C.  Form  not  very  slender.     Metathorax  produced 

horizontally  beyond  the  post-scutel;  then 
vertically  truncate;  the  post-scutel  quite 
enveloped  by  it  posteriorly,  not  reaching  up 
to  the  edge  of  the  posterior  face  of  metathorax ; 
the  posterior  face  of  metathorax  superiorly 
terminating  in  an  erect  crest,  parted  by  a 
fissure.  Vertex  in  9  having  two  pilose  tu- 
bercles         '•        .        .     311 

II.  Metathorax   not  forming  erect  spines  or  crests 

behind  the  post-soutel.    Its  superior  face  not 
produced  behind  the  post-scutel.     This  last 
not  posteriorly  truncate,  but  angular.     Post- 
scutel  generally  yellow,  scntel  usually  black    312 
1«  Body  slender,  cylindrical.     Concavity  of  the 
metathorax  wide,  sometimes   rather   dis- 
tinctly limited.     First  abdominal  segment 
bell-shaped,  rather  elongatCfWidely  rounded 
anteriorly,  sessile  or  subsessile.     Thorax 
rather  elongate,  vaulted,  Bubcylindrical    .    312 

« 
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A.  Metathorax  slightlj prolonged  under  the  post- 

scniel  beyond  it,  being  truncate  before ; 
.  it4  couoavity  margined  with  aharp  edges, 

nearly  angalate  on  eaoh  side 
Abdomen  Blender,  cylindrical;    first  seg- 
ment as  wide  as  the  second.     Body  vel- 
vety         313 

B.  Metatliorax  scarcely,  or  not  distinctly  pro- 

duced under  the  post-scutel,  beyond  it  . 
Abdomen  elongate,  cylindrical,  with  ihe  1st 
segment  as  wide  as  the  2d,  elongate ;  or 
ovoid-elongate  with  the  Ist  segment  a 
little  narrower,  rounded        .         .        .     313 
*  The  1st  and  2d  abdominal  segments  each 
adorned   with   two  yellow   spots,   or 
fasoi«  beside  their  marginal  fascia     .     313 
**  Only   the    second    abdominal    segment 
adorned  with  two  yellow  spots  which 
are  often  wanting,  principally  in  the 
males        .         .        .         .         .         .321 

♦**  No  free  yellow  spots  on 'the  first  two 

abdominal  segments  .         .        .     327 

2.  Form  less  cylindrical,  not  much  elongated,' the 
thorax  often   short,  and  wide  anteriorly, 
contracted  posteriorly.     Metathorax  more 
convex,   rounded;    its    fossette    generally 
small,  but  always dntinct.    Abdomen  ovoid 
or  irregular,  the  first  segment  narrower  than 
the  second,  not  truncate  anteriorly,  not  as 
Sessile;  second  segment  more  swelled  than 
in  the  preceding,  sliort  and  convex,  con- 
tracted at  base  to  fit  into  the  fir:<t       .         .     332 
A.  Form  rath«r  stouter,  abdomen  ratherVide  in 
the  middle,  but  yet  attenuated  before. 
The  fossette  of  the  posterior  face  of  meta- 
thorax rounded,  always  distinct     .         .     333 
a.  Thorax  but  slightly  adorned  with  yellow; 
(sometimes  quite  black,  with  a  yellow 
spot  under  the  wing)  ;  po»t-Rcutel  quite 
black  or  adorned  with  two  yellow  dots  .     333 
6.  Anterior  marjiin  of  prothorax  adorned  with 
yellow,  bnt  not  tlie  posterior  margin ; 
the  yellow  fascia  often  bilobed  or  inter- 
rupted.    Fossette  of  metatliorax  large, 
rather  tn'flngular,  occupyinc  nearly  the 
whole  width  of  the  metathorax    .        .     334 
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*  Sometimes  there  are  two  little  free  spots 

on  the  2d  abdominal  segments    .        ..     334 
**  No  lateral  yellow  spot  on  the  abdomen  .     336 

c.  Posterior  margin  of  prothorax,  and  often 

also  the  anterior  margin  bordered  with 
yellow.     (luseotd  often  velvety.)   .         .  ^340 

d.  Prothoraz  qaite  yellow  above.     Scatel  and 

post-scatel  yellow  .         .        .        .        .     346 
3.  Body  elongate,  slender  ;  the  abdomen  especial- 
ly, very  slender.     Metathoraz  convex,  having 
no  longer  a  distinct  excavation,  bat  soont^r 
parted  by  a  large  groove,  which   separates 
its  two  cheeks.     Abdomen  slender,  spindle- 
shaped;   the  first  segment  elongate,  funnel- 
shaped,  sometimes  sabpedunculate        .        .     346 
III.  Metathoraz  not  produced  saperiorly  beyond  the 
post-soutel,  convex;  its  hinder  face  parted 
by  a  deep  groove.     Post-eontel  trnnoate — 
having  a  sharp  edge 352 

A.  Metathoraz  qnite  nnarmed  saperiorly  .         .     352 

B.  Metathoraz  armed  saperiorly  with  two  tuber- 

cles, sometimes  very  small         .        .        .  3.'^5 
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Family  VESPIDJE. 

Ghabacters. — Wings  folded  longitudinally  when  at  rest. 
Prothorux  extended  backward  as  far  as  the  origin  of  the 
wings. 

Mouth.  Mandibles  variable.  Lipquadrifidorquadrilobed, 
sometimes  only  bifid;  labial  palpi  not  having  more  than 
four  articles;  maxillary  not  more  than  six  articles. 

AntenuEe  elbowed,  forming  either  a  lengthened  or  a  sub- 
filiform  club,  composed  of  twelve  articles  in  the  females, 
and  thirteen  in  the  males. 

Eyes  emarginate  (except  Paragta), 

ii/xfom^»  sessile  (without  apparent  petiole)  or  pedicellate, 
composed  of  seven  segments  in  the  males  and  of  six  in  the 
females,  and  armed  with  a  retractile  sting. 

Legs  slender,  without  hairs. 

Wings  always  presenting  two  recurrent  nervures  and 
three  or  four  cubital  cells.    Both  sexes  are  always  winged. 

The  Vespidee  are  easily  recognized  by  their  folded  wings  (when 
at  rest).  It  is  true,  this  character  is  not  always  very  distinct, 
especially  among  the  Masarinae  and  RaphiglosBinse,  but  in  this 
case  one  identifies  them  with  certainty:  1st,  by  their  elbowed 
antennfle;  2d,  by  their  prothorax,  which,  instead  of  forming  a 
knobbed  or  transverse  collar,  offers  a  distinct  upper  surface,  pro- 
longed on  each  side  as  far  as  the  wing  scales;^  3d,  also  \iY  their 


'  As  among  the  PompilifiiB  and  Pepsidm^  from  which  thej  are  distin- 
gvifibed  «»ffp«*ciall7  by  their  elbowed  antenuaB,  prolonged  into  claba,  by 
their  folded  wings,  eto. 
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•'  gefieral  appearance,  which  is  much  more  easily  detected  than 
described. 

The  habits  of  the  Vespidas  are  quite  diflFerent;  some  being 
social,  some  solitary,. living  by  rapine,  and  some  parasitic. 

These  three  moral  tendencies  correspond  to  the  special  forms 
which  characterize  the  groups,  into  which  we  have  separated  the 
following  subfamilies : — 

I.  Mabahixjb,  or  Parasitic  Wasps, — Wings  harfng  an  indistinct  dnplica- 
tiou.  Antennae  sometimes  enlarged  into  a  club,  their  last  articles  often 
soldered  together.  Prothorax  generally  convex  before.  Scntel  superposed 
upon  postscutel.  Claws  of  tarsi  generally  uuidentate ;  posterior  and  inter- 
mediate tibisB  terminated  by  two  articulate  spines.    Lip  qnadrifid  or  bifid. 

Wings  having  but  three  cubital  cells.     Eyes  slightly  emarginate. 

II.  EuMBKiNA  or  Odynerina,'  or  Solitary  Wasps. — Wings  having  a  more 
distinct  duplication,  always  offering  four  cubital  cells.  Antenme  subfili- 
form,  with  the  articles  distinct.  Lip  lengthened,  quadrifid.  Claws  of  the 
tarsi  uuidentate. 

III.  Vbspinjb,  or  Social  Wasps. — Having  the  same  characters  as  the 
Enmeninte,  but  the  claws  of  the  tarsi  not  toothed ;  the  wings  always 
having  a  very  distinct  duplication ;  the  lip  short,  qnadrilobed. 

The  Masarinae  can  easily  be  distinguished  by  the  inner  neura* 
tion  of  their  wings,  etc.  ;  but  the  solitary  and  social  wasps  pre- 
sent so  few,  distinctive  general  characters,  that  they  are  always 
puzzling.  It  will  hardly  be  deemed  superfluous  to  give  h?re  a 
table  of  empirical  characters  which  may  assist  in  distinguishing 
them  in  every  case. 


'  In  my  "Etudes  sur  la  Famille  des  Vespides*'  I  have  given  to  this  tribe 
the  name  of  Eumeniens  (EumeninfK)^  after  the  oldest  genus  of  tlie  tribe. 
But  as  the  genus  Odynerus  is  much  more  important,  and  as  the  tril>e 
Vespinoi  is  named  after  a  sessile  genus,  I  have  thought  best  to  adopt  in 
preference  that  of  Odyneriens  (  Odynerince)  for  the  sake  of  conformity  in  the 
names  of  both  tribes. 


YESPIDA 


SotVary  Waiip».    (OdynerIn«.) 


Mandibles  often  lon^  and  Hharp,  or 
hftTing  lateral  teeth.  Labial  palpi 
with  three  or  four  articles.  Maxil- 
lary palpi  with  three,  four,  five  or 
six  articles. 

Eyes  always  f>xtending  to  the  base 
of  the  mandibles. 

Thorax  always  wide  and  truncate- 
before. 

The  second  abdominal  segment  al- 
ways the  largest,  widening  like  a 
bell,  and  like  a  socket  to  those 
following. 

Cljfpeut  variable,  emarginate,  biden- 
tate,  truncate  or  rounded  on  it» 
inferior  border;  never  terminated 
by  a  tooth. 

Second  cubital  cell  always  narrowed 
toward  the  radial. 

The  second  recurrent  nervure  some- 
times received  by  the  third  cubital 
oelL 


Social  WaMpi.    (Yenplna.) 


Mandi  bles  al  ways  short  and  obliquely 
truncate,  with  tht  teeth  rather  ter- 

» 

minai.  Labial  palpi  always  with 
four  articles.  Maxillary  palpi  with 
five  or  six  articles. 

Sometimes  an  open  space  between  the 
base  of  the  mandibles  and  the  eyes. 

Thorax  sometimes  strongly  contract- 
ed be  f  J  re. 

The  second  segment  sometimes  fnn- 
nel-shrped.  The  third  segment 
in  that  case  the  largest  and  a  sort 
of  socket  for  those  following. 

Cltfpeus  often  cordifonn,  terminated 
by  an  angle  or  sort  of  tooth  or  by 
a  rounded  lobe. 

Second  cubital  cell  sometimes 
square. 

The  second  cubital  cell  always  re- 
ceiving the  two  recurrent  nervures. 


Tribe  MASARINiE. 

(Parasitic  Wasps.) 

Among  these  insects  one  notices  in  the  antenns  a  tendency  to 
consolidation  of  the  articles  and  to  a  radimentary  condition  of  the 
maxillary  palpi,  as  in  general  among  parasitic  insects.  The 
abdominal  segments  among  some  species  are  constricted  at  the 
base  so  that  one  cannot  receive  another  within  it. 

The  wings  oft«n  fold  with  difficulty;  they  offer  but  three  cubital 
cells,  and  the  two  recurrent  nervures  always  terminate  upon  the 
second. 

The  lip  is  at  times  quadrifid,  and  sometimes  bifid.  When  bifid 
it  is  also  extensile  by  virtue  of  a  peculiar  mechanism.* 

We  know  as  yet  but  two  representative  genera  of  this  tribe  in 
America — one  of  which  forms  a  genus  limited  to  this  continent. 


>  See :  Sanssare,  Etudes  sur  la  Famille  des  Vespides,  III,  23,  etc. ;  and 
Anoales  des  Sciences  Naturelled,  1857,  Vll. 
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Qen.  TRIBfERIA  Sad8s.> 

Antenna  clobbed,  lengthened ;  the  last  articles  very  indistinct. 
Lip  not  extensile,  tongae  shaped,  bifid.  Labial  palpi  composed 
of  three  articles;  maxillary  apparently  of  none.  Mandibles 
tolerably  sharp.  Abdominal  segments  constricted  at  their  base ; 
not  retractile. 

1«  T«  americana  Sausb. 

Erinnys  americana  Sauss.  Ann.  800.  Ent.  Pr.  3d  »er.  I,  Bull,  xx,  1853. — 
Trimtria  americana  Sadsis.  VespideSy  III,  1b54,  81,  PI.  iv,  fig.  2,  $• 

Hah,  Brazil. 

Gen.  MASARIS  Fab. 

Antennas  of  %  long,  of  9  short,  composed  of  twelve  articles, 
of  which  the  five  last  are  soldered  into  a  single  bare  mass 
(leaving  but  eight  articles  apparent).  Articles  4-t  long  in  the 
males,  short  in  the  females,  and  incompletely  soldered;  the 
terminal  mass  (8th  article)  forming  an  oval  club  in  the  male, 
variable  among  the  females.  Lip  extensile;  the  tongue  bifid, 
inclosed  in  a  contractile  sheath,  in  the  form^of  a  lamina,  placed 
edgewise:  labial  palpi  short."  Jaws  short;  maxillary  palpi 
rndimentary.  Mandibles  short,  arcnate,  bidentate.  Clypeus 
notched  like  the  arc  of  a  circle.  Metalhorax  flattened  behind 
(bispinose).  Abdomen  flattened  beneath,  the  segments  contracted 
at  the  base,  the  third  and  following  not  retractile  into  the  second; 
the  abdomen  equally  wide  and  rounded  at  tip  in  the  9 ;  lengthened 
in  the  % ,  attenuated  toward  the  end,  bifid  at  the  anus,  and  seg- 
ments 2-3  armed  beneath  with  a  salient  process. 


'  I  at  first  named  this  genas  Erinnifs  in  cominemoration  of  a  disoussion 
npon  the  antennaa  of  Mnnaris  whicli  for  a  long  time  occupied  the  Entomo- 
logical Society  of  France  (see  he.  cit,) ;  but  finding  this  name  already 
employed,  I  changed  it  to  Trimeria,  which  seems  scarcely  better,  an  there 
are  already  two  genera  Trimera.  Nevertheless  I  think  it  bettt^r  to  retain 
the  new  name,  since  it  is  not  identical  with  the  last. 

8  See  for  the  composition  of  the  lip,  Sanss.  Vespides,  III,  23,  and 
AnualvB  des  Sciences  Naturelles,  1857,  VII. 
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This  remarkable  genus  coouts  as  yet  but  five  representatives, 
of  which  two  are  African,  the  others  were  recently  discovered  in 
North  America. 

The  American  3i€Uiaris  differs  from  the  African  by  having  the 
iabiai  palpi  much  longer.  The  1st  joint  long;  the  2d  very  short, 
about  one-third  or  one-fourth  the  length  of  the  first;  the  3d 
arcaated,  a  little  shorter  than  the  first,  and  ciliated  at  tip.  The 
4th  is  quite  rudimental,  soldered  to  the  inner  face  of  the  extremity 
of  the  third.  The  tongne  is  quite  extensile  as  in  the  African 
type.  The  maxillary  paJpi  are  also  quite  rudimental,  only  appa- 
rent as  a  little  tubercle.  The  American  Masaris  are  also  distin- 
guished from  the  African  by  the  antennas  of  the  9  which  are 
more  globnlarly  clubbed,  nearly  as  in  Celonites.  The  males 
which  I  can  only  judge  by  the  figure  given,  have  also  the  terminal 
part  more  globular  or  at  least  less  elongated  than  in  M.  vespi- 
formis, 

i.  Anttinnte  of  ?  clubbed,  having  5  soldered  terminal  articles, 
slightly  dilated,  not  forming  a  distinct  knob;  the  first  article 
very  long.     Labial  palpi  very  short 
if.  vespi/ormis  Latb.    (North  Africa.) 

2.  Antennse  of  ?  terminated  by  a  knob,  as  well  as  those  of  % ; 
the  five  last  articles  forming  an  oval  dilated  mass.  Labial 
palpi  moderate. 

1*  N*  Tespoides  Crbbs. — Nigra,  flavo  variegata,  abdominis  segmentifl 
late  flavo-fasciatis ;  fasciis  2-5  Dtrinqne  nigro-maculatis ;  &^  segm^nto 
flavo-biinaculato;  alia  flavesceiitibns ;  scntello  planato  tnetaiioto  bU- 
pinofio ;  antennis  %  eloDgatis,  articnlo  priino  brevi,  globoso,  ultimid  5 
in  clavani  ovalem  glatinatis  ;  9  breviba:),  primo  articnlo  tertio  br«viore, 
?P  elongato,  40,  60  mediocribafl,  altimia  5  in  clavam  8abglobo!*am 
glutiuatis  ;  abdoiniue  %  apic«  fi<sso,  aegmeutis  2-3  aubtua  prooesaibaa  2 
iutftractis. 

Momrit  vefpoides  CassaoN,  Proo.  Eut.  Soo.  Pbilad.  II,  1863,  69,  PI.  iv ; 
III,  673. 

% ,  Total  length,  9  lines ;  expanse  of  winga,  16^  lines. 
9*  Total  length,  8  liuea;  expana*  of  winga,  14  linea. 

Male, — Ciypeus  snbquadrate,  deeply  emarginatc,  with  the 
angles  rounded ;  mandibles  somewhat  obtuse,  with  two  indenta- 
Uona  near  the  apex.     Antenns  a  little  longer  than  the  head  and 
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thorax;  Ist  joint  short  and  thick,  3d  to  6th  about  equal,  some- 
what flat ;  7th  shorter,  the  5  apical  joints  soldered  into  a  broad 
oval  knob,  slightly  concave  beneath;  the  sutares  somewhat 
distinct  beneath.  Metathorax  forming  on  each  side  a  somewhat 
flattened  sqaare  angle,  armed  with  an  acute  spine.  Anterior 
femora  rather  curved  and  tibiae  dilated ;  posterior  tibiffi  armed 
with  two  spurs,  one  of  which  is  elongate  and  deeply  bifid.  Tarsal 
claws  simple.  Abdomen  elongate,  convex  above,  gradually 
narrowed  posteriorly ;  apical  segment  subquadrate,  deeply  eniar- 
ginate  at  the  apex,  with  two  longitudinal  carina?,  each  bearing  a 
small  obtuse  tubercle  on  the  posterior  third  of  the  segment ;  2d 
and  3d  segments  beneath  with  a  bifid  projection  at  their  base ; 
that  of  the  3d  very  prominent  and  armed  posteriorly  with  an 
acute  spine. 

Body  black ;  clypeus,  apex  of  the  labrum,  middle  of  the  mandi- 
bles, a  transverse  dilated  line  between  the  antennas  and  the  inner 
and  outer  orbit  of  the  eyes  above  the  antennas,  yellow ;  antennas 
above,  with  the  base  of  the  first  and  second  joints  black ;  the 
apex  of  1st,  inner  side  of  2d,  and  the  4  following  joints,  yellow; 
the  apical  joints  yellowish,  varied  with  fuscous,  blackish  beneath. 
Anterior  margin  of  prothorax,  a  spot  beneath  the  wings,  wing 
scales  and  a  spot  above,  apex  of  scutcllum  and  angles  of  meta- 
thorax  yellow.  Legs  yellow,  at  base  black.  Each  segment  of 
the  abdomen  above  with  a  submarginal  yellow  indented  band ; 
apical  segment  with  a  quadrilobed  yellow  spot.  Wings  stained 
with  yellowish,  nervures  honey  yellow  about  the  base,  fuscous 
toward  the  apex. 

Female. — Form  shorter.  Clypeus  widely  and  deeply  emar- 
ginate,  very  coarsely  punctured,  roughly  folded  and  reticulate  at 
the  top.  Labrum  carinated,  elongated  and  rounded  at  tip. 
Forehead  carinated  transversely  between  the  antennas.  Head 
and  thorax  densely,  metathorax  finely  punctured ;  scntellura 
polished.  Mesothorax  carinated.  The  thorax  depressed ;  the 
angles  of  metathorax  flattened  and  depressed,  terminating  in  an 
acute  spine.  Abdomen  finely  punctured  ;  the  segments  very 
little  constricted  at  base.  First  joint  of  the  anterior  tarsi  rather 
dilated. 

Black,  with  fulvous  pubescence.  Antennas  fulvous ;  the  1st 
and  2d  joints  blackish,  the  1st  yellow  at  tip ;  the  club  obscure 
on  the  upper  side,  blackish  at  tip.     Palpi,  the  middle  of  mandi- 
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bles,  borders  of  labram  at  base,  a  transverse  liue  at  top  of  cljpeua 
and  orbits  of  the  eyes  behind  and  over  the  emargination,  yellow. 
Anterior  border  of  prothorax  and  sometimes  also  the  posterior 
edge,  tegulse,  a  spot  under  the  wings  and  the  angles  of  the  meta- 
thorax,  yellow.  All  the  abdominal  segments  bordered  by  a  wide 
yellow  band,  the  first  beneath  interrupted;*  the  three  follow- 
ing  more  or  less  emarginate  in  the  middle,  and  with  a  black 
transverse  spot  •on  each  side.  Anal  segment  with  two  yellow 
maculae.  Feet  yellow ;  black  at  base.  Wings  a  little  grayish, 
with  basal  and  costal  veins  ferruginous.  Radial  cell  having  its 
greater  width  in  the  middle  of  its  length  ;  2d  recurrent  vein  in- 
serted after  the  middle  of  the  border  of  the  2d  cubital  cell. 

The  yellow  ornaments  of  %  vary  much  in  form  and  extent; 
still  more  in  ? ,  the  bands  being  of  very  different  width,  emargina- 
tion,  spots,  etc.  The  bands  are  sometimes  emarginated  in  middle, 
and  even  interrupted  on  each  side  by  the  emargination.  Some- 
tiroes  the  fascia  at  head  and  thorax  are  divided  into  several  dots. 

Var.  a.  Sides  of  clypeus  pnd  labrum  not  margined  with  yel- 
low; no  spot  on  the  mandibles;  a  yellow  spot  at  top  of  clypeus. 

6.  No  yellow  spot  beneath  the  wings,  no  spots  on  mesothorax. 

c.  Metathorax  with  posterior  angles  slightly  produced  and 
tipped  with  yellow. 

This  insect  differs  from  M.  marginalis  by  its  very  rough  clypeus, 
by  the  carinji  of  the  forehead,  its  depressed  thorax,  by  the  spines 
of  metathorax,  etc. 

It  has  much  resemblance  to  M,  vespiformis;  but  the  knob  of 
the  antenme  of  the  %  is  shorter;  the  projections  of  the  2d  and 
3d  ventral  segments  are  also  differently  constructed,  that  on  the 
2d  segment  of  the  American  species  being  less  developed  and 
bi6d,  while  that  of  the  3d  segment  is  strongly  developed,  bifid, 
and  bearing  an  acute  spine  behind.  The  antennas  of  the  9  are 
very  different ;  the  1st  joint  being  shorter  than  in  M.  vespiformis, 
and  the  apex  more  swollen,  as  in  Celoniles.  The  color  and  dis- 
tribution of  the  markings  of  9  is  also  very  different,  Jf.  vestpi- 
formis  9  having  its  ornaments  rufous  and  much  more  developed. 
Nevertheless  the  two  species  are  so  closely  allied,  that  it  is  im- 
possible to  separate  them  generically. 

Inhabits  Rocky  Mountains,  Pike's  Peak.  (Coll.  Ent  Soa 
Phila.) 
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This  fine  insect  was  discovered  bj  W.  J.  Howard,  and  described 
by  £.  T.  Cresson.  Namerous  individuals  were  taken  by  Ridings 
in  Colorado  Territory  on  a  plant  allied  to  Lobelia. 

3.  Ill*  zonalis  Cbbbb. — Nigra,  fasco-hirta ;  antennaram  artioalis  4,  5 
brevibus;  cljpeo  aroaatim  emargiuato;  tUorace  param  depresso; 
svatello  carinato ;  metaiioto  atrinque  cauthum  compressam  louge  spi- 

'  uosuin  elfioienU) ;  corpore  ralde  Bulfareo-variogato ;  abdomiue  fasoiifl 
coinpltftifi  5  ;  auo  bi  macula  to ;  alia  sabferrngineis.     ^ . 

M,  zonalU  Cbbsbon,  Proo.  Ent.  Soo.  Philad.  Ill,  1864,  674,  2.     $ .  % . 
$ .  Total  length  15  mill. ;  wing  8-9  mm. 

?.  Clypens  notched  in  arc  of  circle,  convex,  finely  panctared. 
Labrum  triangalar,  rounded  at  tip,  pubescent,  with  fulvons 
hairs.  The  whole  insect  very  finely  sculptured.  Thorax  but 
little  depressed.  Metathorax  flattened  behind,  but  not  depressed  ; 
the  angles  compressed  into  strong  carinie,  armed  on  each  side 
with  a  long  spine,  as  in  M,  vespoides. 

Black,  with  brown  hairs.  Antennae  fulvons;  scape  black,  with 
a  yellow  spot ;  2d  joint  black ;  3d  jelluw ;  those  following  very 
short;  the  club  blackish  above.  Mandibles,  a  spot  in  the  fore- 
head, the  whole  orbits,  the  hind  margin  of  prothorax,  and  (partly 
or  completely)  the  fore  margin,  a  spot  under  the  wing,  tegulae, 
post  tegulffi,  margin  of  scutellum  and  the  angles  of  metathorax, 
sulphur-yellow.  A  complete  and  regular  snbmarginal  fascia  on 
all  the  segments  of  the  abdomen ;  beneath,  only  lines  of  maculae ; 
6th  segment  above,  with  two  yellow  spots.  Feet  black  at  base, 
yellow  from  the  knees  to  the  end.  Wings  as  in  the  preceding, 
with  ferruginous  veins;  radial  cell  rather  brown;  1st  recurrent 
vein  inserted  nearly  at  the  inner  angle ;  the  2d  about  in  the 
middle  of  the  2d  cubital  cell. 

Var.  A  yellow  spot  on  the  clypeus ;  2  spots  on  the  forehead ; 
antennae  more  black;  a  yellowish  tip  on  the  coxae.  Fasciae  of 
the  abdomen  a  little  emarginated ;  the  band  of  the  6th  complete. 

%.  A  larger  snbqnadrate  spot  beneath  the  insertion  of  the 
antennae,  and  the  clypeus  and  labrum  pale  yellowish-white. 
Clypens  shaped  like  th&i  of  M.vespoides  S,  bat  more  flattened 
and  less  deeply  emarginate  at  tip ;  antennae  rather  longer  than 
head  and  thorax,  proportioned  as  in  Vespoides  % ,  except  that 
the  club  is  not  at  all  flattened  beneath ;  the  joints  pale  yellowish- 
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white  abore  or  rather  exteriorly,  the  two  basal  joints  more  or  less 
black  above  at  base,  the  fourth,  fifth,  and  sixth  joints  at  tip 
beneath,  and  the  whole  of  the  remaining  joints  beneath,  pale  ful- 
vous; the  club  above  at  tip,  more  or  less  black ;  the  five  articu- 
lations of  the  club  are  closely  soldered  together,  the  sutures 
indistinct.  Wings  as  in  M,  vespoides  % .  Legs  shaped  as  in 
Vespoides  % ,  except  that  the  anterior  tarsi  are  scarcely  ciliated, 
and  the  basal  joint  of  the  posterior  tarsi  is  scarcely  as  long  as  the 
four  remaining  joints  together,  shaped  like  that  of  Vespoides  %  ; 
shining  black ;  all  the  segments  except  the  terminal  one,  with  a 
continuous  pale  lemon-yellow  band  ;  those  on  the  five  basal  seg- 
ments more  or  less  emarginate  on  each  si.de  anteriorly  ;  the  band 
on  the  sixth  segment  generally  entire;  apical  segment  black, 
polished,  deeply  bifid  or  forked  at  tip  when  viewed  from  above ; 
when  viewed  in  profile  the  tip  is  rather  broad  and  obtusely 
emarginate,  the  lower  process  being  the  shortest  and  stoutest ; 
when  viewed  endwise  the  tip  has  a  subtriangular  shape,  concave, 
more  or  less  lemon-yellow,  with  the  lower  process  rather  deeply 
emarginate ;  venter  flattened,  shining  black,  most  of  the  segments 
with  a  lateral  yellowish  spot ;  the  second  segment  with  a  more 
or  less  developed  fold  anteriorly,  obtusely  emarginate  on  the 
middle ;  on  the  disk  of  the  third  segment  a  large,  robust,  well- 
developed  process,  obtuse  at  tip,  but  with  a  short,  stout,  subacute 
spine  posteriorly,  similar  to  that  of  Vespoides  ^,  but  less 
developed.     Length  5  lines  ;  expanse  of  wings  9  lines. 

This  species  is  nearly  the  miniature  of  Vespoides,  but  is  never- 
theless a  very  true  species. 

The  male  differs  from  that  of  if.  vespcnVfe^  in  several  points  of 
Btrocture,  viz.,  the  club  of  the  antennae  is  rounded  and  not  flat- 
tened beneath,  the  basal  joint  of  the  posterior  tarsi  is  scarcely  as 
long,  while  in  Vespoides  %  it  is  almost  twice  as  long  as  the  re- 
maining joints ;  the  apical  segment  of  the  abdomen  differs  much 
from  Vespoides  % ,  in  having  no  carinae  on  the  disk,  and  in  the 
lip  being  much  more  deeply  bifid,  both  above  and  beneath,  and 
the  projection  on  the  third  ventral  segment  more  robust,  and  not 
compressed  or  emarginate  at  tip  as  in  Vespoides  % . 

In  the  9  the  thorax  is  less  depressed,  but  a  little  more  than  in 
marginalis.  The  yellow  ornaments  are  more  abundant;  the 
abdominal  fascifle  entire.     The  scutellum  is  carinatcd,  while  it  is 
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not  in  Vespoides;  the  fore  part  of  the  mesothorax  is  also  carinated, 
but  tlie  hind  part  is  depressed,  while  in  Veapoides  it  is  rather 
elevated.  The  4th  and  5th  joints  of  the  antenna;  are  quite  short, 
while  in  Vespoides  the  4th  is  longer  than  broad. 

Hah.  Rocky  Mountains,  Colorado  Territory. 

Mr.  Ridings  discovered  this  species  in  August  on  a  plant  most 
likely  to  be  of  the  genus  Fhacelia, 

8*  HI*  marginalis  Cress. — Nigra,  teimissime  pnnctalata;  thorace 
quadrato,  baud  depresso,  angalis  metanoti  compredsis,  hand  spinosis ; 
macula  front'is,  marginibus  prouoti,  tegalaram  abdomiuisque  segmeiUo- 
iHim  1-5  margine  lateo;  tibiis  et  tarsis  lateis.     9* 

3/.  marginalia  Cbbsson,  Proc.  Ent.  Soo.  Philad.  Ill,  1SG4,  677,  9' 

9 .  The  whole  insect,  including  the  head  and  clypeus  very 
finely  punctured,  coriaceous.  Thorax  quadrate,  a  little  longer 
than  wide,  not  depressed  as  in  if.vespoi<ie»,  very  finely  punctured, 
a  little  rougher  along  the  anterior  margin  of  mesothorax.  Clypeus 
convex,  not  carinated,  not  so  much  emarginate  as  in  Vespoides. 
Labrum  triangular,  with  the  tip  truncate  and  rounded;  its  margin 
and  pubescence  fuscous.  The  angles  of  metathorax  not  depressed, 
but  compressed,  not  spined.  Pubescence  black  (or  grayish,  when 
not  fresh).  Palpi,  tip  of  mandibles,  a  line  along  the  orbits  behind 
and  on  the  upper  part  of  the  sinus  in  front,  a  transverse  line  or  2 
spots  at  the  insertion  of  the  antennae,  luteus.  Antennee  fulvous; 
the  1st  joint  and  upper  part  of  the  club,  blackish ;  the  other  joint 
rather  obscure  on  the  upper  side.  Border  of  anterior  and  posterior 
edge  of  prothorax  (more  or  less),  and  outer  half  of  tegulae,  whitish. 
Abdominal  segments  1-5  adorned  above  with  a  narrow  whitish 
band,  not  quite  marginal,  sometimes  interrupted;  at  least  the 
first.  TibisB  luteus,  tarsi  fulvous.  Wings  hyaline.  With  ferru- 
ginous veins;  radial  cell  pear-shaped,  narrowly  produced  at  its 
inner  extremity;  both  recurrent  veins  inserted  before  the  middle 
of  the  2d  cubital  cell. 

Var.  The  bands  of  head  and  thorax  replaced  by  mere  dots; 
clypeus  with  a  white  line ;  a  macula  on  the  pleura  beneath  the 
wing ;  anal  segment  with  2  white  dots  ;  the  3d  segment  beneath 
with  a  row  of  white  dots. 

Differs  from  M.  vespoides  by  the  finer  punctuation,  not  rough 
clypeus,  not  carinated  labrum,'by  its  forehead  without  carina,  etc. 

Hab,  Rocky  Mountains,  Colorado  Territory. 
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This  insect,  like  the  preceding,  was  discovered  by  Mr.  Ridings. 
I  have  a  specimen  of  each  of  the  three  species  here  described 
through  Mr.  Edw.  Norton 


Tmbe  ODYNERIN^.1 

(Solitary  Waaps.) 

Nails  of  the  tarsi  unidentate.  Clypens  never  terminated  by  a 
tooth ;  mandibles  long,  prolonged  in  the  form  of  a  sharp  beak, 
or  truncate,  trenchant  or  dentate  ;  lip  lengthened,  often  very  long, 
always  qaadrifid,  its  lateral  lobes  forming  long  prongs  separated 
even  to  its  base  and  articulate. 

Id  general,  each  of  the  four  divisions  of  the  tongue  has  at  its 
extremity  an  opaque  horny  point;  but  in  some  cases  these  points 
disappear,  and  the  lobes  become  very  long,  linear  and  plumose 
(Synagria). 

Antennae  scarcely  clubbed,  lengthened,  simple  in  the  9  ;  ter- 
minated in  the  ^  by  a  hook,  or  twisted  spirally  at  the  extremity, 
or  simple.  Eyes  strongly  emarginate;  thorax  always  wide 
before  ;  metathorax  not  prolonged. 

The  abdomen  is  quite  variable,  but  the  second  segment  is 
always  the  largest ;  those  following  are  retractile,  and  can  easily 
be  forced  back  into  the  second.  • 

The  solitary  wa.sps  have  not  the  habit  of  living  in  society,  and 
it  is  this  characteristic  which  establishes  the  principal  difference 
between  the  OdynerinsB  and  Vespinae;  for  those  distinctions  which 
are  drawn  from  their  organization  are  not  of  much  consequence, 
and  can  be  reduced  to  the  difference  of  claws,  which  in  the  soli- 
tary wasps  are  armed  with  one  tooth,  and  are  simple  among  the 
social.  The  solitary  wasps  have,  in  fact,  more  carnivorous  in- 
stincts. Although  nourishing  themselves  by  sucking  flowers,  they 
attack  very  many  larvae,  spiders  or  other  animals,  to  provide  food 
for  their  offspring.    Their  larvse  are  carnivorous,  although  the  per- 

1  S<*«  on  page  2  and  3  the  table  to  aid  in  distinguishing  the  Odynerinae 
and  Vespina, 
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feet  insects  sustain  themselves  by  sucking  vegetation.  The  Ody- 
nerinse  establish  their  nests  in  holes  in  walls,  in  the  hollow  interior 
of  the  stems  of  certain  plants,  or  in  habitations  which  they  con- 
struct in  the  open  air,  of  clay  or  of  some  vegetable  and  gummy 
substances.  The  eggs  deposited  in  these  nest«  are  abundantly 
provided  with  larvae  or  insects  stupefied  and  reduced  to  a  state 
of  living  mummies  by  the  effect  of  the  poison  of  the  mother. 
These  animals  so  inclosed  are  incapable  of  defending  themsehes, 
but  retain  sufficient  life  to  prevent  decomposition,  and  serve  for 
the  support  of  the  larvffi  of  the  wasps.  The  nests,  after  having 
been  provisioned,  are  carefully  closed  by  the  mother  with  clay, 
with  just  sufficient  covering  that  the  young  insect  can  pierce  it  to 
escape  when  it  has  undergone  its  last  transformation. 

Certain  species  of  Odynerinae  (Zeihus)  appear  to  manifest  a 
tendency  toward  social  habits ;  they  form  small  agglomerationi 
of  nests  which  resemble  a  little  the  irregular  nests  of  humble 
bees  (Bombus),  but  grouped  yet  more  confusedly.  But  there 
always  prevails  this  difference  between  the  cells  formed  by  the 
social  and  those  made  by  the  solitary  Hymenoptera  that  the  first 
have  a  cylindrical  inner  space,  while  the  second  are  rather  ex- 
tended masses  which  are  not  in  regular  ju.xtaposition,  so  thatthej 
seem  more  like  spheres  and  ellipsoids  joined  together,  than  cells 
constructed  side  by  side  on  a  general  plan.  In  other  words,  the 
solitary  species  never  seek  to  form  a  comb,  although  they  some- 
times form  agglomerations  of  cells.  The  most  part  of  them  do 
not  construct  these  rough  cells  one  upon  another,  but  disperse 
them  into  different  positions. 

I.  THE  ANOMALIPENNES. 

The  first  recurrent  nervure  received  by  the  second  cubital  cell ; 
the  second  recurrent  nervure  received  by  the  third  cubital  cell. 

I.  Lip  extremehj  lengthened,  bent  back  under  the  sternum  ;  man' 

dibles  truncated  obliquely,  havimj  terminal  teeth. 

Genera:  Raphiglossa  Sacnd. — Stenoglona  Sauss. 

Not  known  to  be  represented  in  America. 

II.  Lip  shorter;  Mandibles  moderately  long,  sharp. 
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Gen.  GA¥EIiIiA  Spiv 

Mandibles  forming  a  beak  by  their  union ;  labial  palpi  com- 
posed of  four  articles ;  maxillary,  of  six.  First  segment  of  the 
abdomen  contracted  in  the  form  of  a  knob  or  an  inflated  disk 

!•  Gayella  enmenoides  Spix. 

Gaifelia  eumennides  Spikol.  Gaj'fl  Fauna  Chilena  (Hist,  fisica  de  Chile), 
Zool.  VI,  1851,  333,  1,  pi.  ii,  fig.  2.— Sausb.  Vespides,  1, 1852,  6,  p). 
Tiii,  fig.  4. 

Sab.  Chili. 

n.  THE  NORMAUPXSNNXSS. 

The  two  recurrent  neryures  receiyed  by  the  second  cubital 
cell. 

Legion  I.  The  Zethites. 

Mandibles  short,  obliquely  truncated  at  the  extremity,  with 
teeth  placed  on  the  oblique  border  of  the  truncation,  and  so  rather 
terminal  than  lateral  (vide  Saussure,  Yespides,  I,  pi.  ii,  Ic,  3c; 
pi  iii,  Ic,  3c)  ;  forming  by  their  anion  an  obtuse  beak. 

Oen.  ZETHUS  Fabr. 

Mandihl^8  short,  obliquply  truncated,  and  in  general  armed 
with  teeth  placed  on  the  oblique  terminal  border.  Lip  and  jaws 
lengthened  ;  labial  palpi  composed  of  ^4  not  feathery  articles ; 
the  maxillary,  of  6. 

Head  large,  expanded,  in  general  wider  than  the  thorax,  dis- 
coidal  or  wider  than  long,  swelled  behind  the  eyes  and  emarginate 
like  an  arc  of  a  circle  on  its  posterior  face.  Antennae  inserted 
in  the  middle  of  its  height.  Clypeus  rounded  or  in  a  large 
square,  in  general  wider  than  long. 

Thorax  slightly  contracted  before,  sharply  truncated  on  its 
interior  extremity,  so  that  there  is  a  space  in  the  form  of  a 
circle  between  the  head  and  anterior  border  of  the  prothorax ; 
this  last  generally  flanged,  carrying  a  crest  in  form  of  a  sharp 
plate  or  edge. 
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ft 

Abdomen  pcdicalate  \  the  first  segment  in  the  form  of  a  petiole, 
linear  at  its  base,  next  inflated,  and  finally  more  or  less  cou- 
tracted  at  its  extremity,  which  renders  the  inflation  globular  or 
elliptical.  The  second  segment,  in  form  of  a  rounded  bell,  is 
often  pcdiculate. 

Sexual  differences. — The  males  have  the  clypeus  transverse, 
quadrate,  broad.  Their  antennae  are  terminated  either  by  a  hook, 
or  by  a  spiral.^  The  females  have  the  antenme  simple  and  the 
clypeus  discoidal,  often  convex  or  lozenge-shaped,  transverse. 

Insects  American. 

This  genus  is  easily  recognized  by  its  peculiar  face,  its  trans- 
verse clypeus,  large  head,  and  the  singular  form  of  its  abdomen.' 

Among  the  Zethus  the  mandibles  are  quite  short,  overlapping 
beneath  the  clypeus ;  their  triturating  edge  is  terminal,  not  lateral 
as  among  the  Eumeninm, 

The  size  of  the  head  is  such  that  the  eyes  d5  not  entirely 
cover  the  cheeks.  The  metathorax  has  such  variable  forms  that 
it  recalls  what  one  sees  in  the  Odynerus ;  one  can  always  here 
distinguish  two  lateral  ridges,  which  extend  from  the  base  of  the 
wing  to  the  insertion  of  the  petiole,  as  in  certain  Odynerus 
(Hoplopus  or  Epipone). 

The  petiole  is  quite  variable.  Its  expansion  produces  a  form 
sometimes  globular,  sometimes  more  lengthened.  The  2d  abdomi- 
nal segment,  whether  subsessilc  or  long  pediculate,  has  the  form 
of  a  bell  or  compressed  oval.  It  is  dilated  suddenly  (globularly), 
or  gradually  (like  a  pear).  Its  posterior  border  always  presents 
two  distinct  foliations,  the  inferior  projecting  remarkably.     This 


1  It  is  not  possible  to  establish  a  deQuite  limit  between  these  two  forms: 
for  often,  with  the  hook,  there  also  commences  a  spiral.  When  the  spiral 
is  very  distinct,  the  13th  article,  in  place  of  terminating  in  a  point  as  when 
it  forms  a  hook,  is  lengthened,  carved  and  obtase.  (See  Sanasure,  Vespi- 
des  I,  pi.  ii,  fig.  3,  </.) 

•  The  Zethus  were  mostly  oonfonnded  with  the  Eumenes  np  to  the  time 
when  I  rennited  the  species  in  one  genus,  of  which  the  hnocate  characters 
and  the  general  form  are  too  distinct  to  admit  of  any  cnnfni^ion.  Bat  I 
oonld  not  entirely  separate  from  the  genas  Enmenes^  some  species  which 
t  had  not  seen,  and  of  which,  even  as  wasps,  the  descriptions  were  incom- 
plete {E,  rufinoda  Lbp.  ;  E.  iubstrieta  Hald.,  etc.). 
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form  of  the  two  first  segments  recalls  speeiallj  that  of  Icaria 
(Social  Wasps). 

In  general  with  Zethus,  above  all  among  the  small  species,  the 
bead  and  thorax  are  cribrose  with  coarse  punctures.  Tiiese  some- 
times extend  upon  the  petiole,  but  commonly  the  metathorax  is 
less  punctured  and  the  abdomen  very  smooth. 

Most  of  these  insects  are  colored  black  and  yellow;  but  the 
yellow  markings  are  often  wanting,  and  the  variations  are  very 
numerous.* 

The  genns  Zethus  is  particularly  interesting  in  view  of  its 
zoological  affinities.  In  fact,  here  the  head  becomes  large  and 
excavated  posteriorly,  as  in  the  Vespinae;  the  mandibles  are  short 
as  among  them ;  and  one  remarks  a  certain  relationship  in  the 
appearance  or  some  resemblances  which  seem  to  establish  an 
affinity  with  the  Social  Wasps  ;'  while  in  the  construction  of  the 
parts  of  the  thorax,  one  recognizes  some  traces  of  the  forms  of 
the  OdynerinsB  sesHiliventres, 

Zethus  seems  also  to  establish  a  lien  between  the  Odijnerinse 
and  the  Social  Wasps  by  their  habits ;  for  the  Zethus,  although 
certainly  solitary  insects,  construct  nests  composed  of  irregular 
cells,  few  in  number  but  agglomerated,  which  is  probably  a  pre- 
liminary step  in  the  series  toward  the  construction  of  numerous 
serried  and  regular  cells.     (See  Zethus  Romandinus.) 

Even  with  all  the  gradations  of  form  which  we  observe  in 
passing  from  one  to  another  in  this  genus,  we  do  not  think  that 
one  can  divide  the  Zethus  into  more  genera.  Even  the  Asiatic 
type  Calligaster  seems  so  intimately  attached  to  Zethus  that  we 
can  scarcely  keep  it  separated  now  that  more  numerous  Asiatic 
species  are  known. 

In  conclusion,  the  genus  Zethus  is  a  very  numerous  American 
irroup,  peculiarly  abundant  in  the  intertropical  parts  of  this  con- 
tinent. In  the  United  States  it  is  represented  by  but  one  known 
species;  while  in  Mexico  we  find  a  very  great  nnmber,  which 
seem  to  be  but  an  indication  of  a  very  much  greater  number  which 
must  exist  in  the  other  parts  of  tropical  America. 

'  Prom  my  ignorance  of  this  fact,  I  refl^rpit  having  pnhlished  in  my  Mono- 
graphic des  OuApen  Solitaires,  descriptions  of  a  certain  nnmb«r  of  species 
of  Zfthug,  ti)e  distinctions  of  which  are  founded  especially  on  the  distribu- 
tion of  colors. 

*  See  below,  the  division  Zethus. 
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This  circnmstance  promises  to  render  the  studj  of  the  species 
ezclusivelv  difficult. 


Division  ZETHUSi  (sensa  Btriotiore). 
(Sadbs.  VespideB  1,  9,  III,  115.) 

Second  abdominal  segment  subsessile  ;  expansion  of  the  petiole 
globular,  lengthened.  Thorax  moderately  lengthened.  Meta- 
thorax  conyex,  presenting  two  rounded  convexities,  separated  hy 
a  groove.  Antennae  of  the  males  terminated  by  a  spiral.  The 
6th  abdominal  segment  bearing  underneath  two  lamellar  appen- 
dages (copulative?).  Species  large,  having  a  feeble  sculpture, 
but  not  polished  and  with  a  dull  metallic  color. 

It  is  impossible  not  to  be  struck  with  the  resemblance  of  these 
insects  to  the  Synoeca,  The  same  form  of  head,  indented  be- 
hind, the  same  dull  metallic  color,  great  size,  pediculate  abdomen, 
mandibles  almost  the  same  form,  etc. 

The  representatives  of  these  two  genera  inhabit  also  the  same 
countries  of  America.  There  is,  in  their  color  and  appearance, 
one  of  those  analogies  which  we  sometimes  find  impressed  apon 
insects  of  the  same  regions  of  our  globe,'  and  this  seems  especi- 
ally one  of  those  openings  that  modern  zoology  should  carefully 
mark  as  suitable  to  cast  some  light  on  the  relationship  of  species. 

1.  Z.  coeruleopennis'  Fabb. 

Ve»pa  caruie'^pennis  Fabr.  Ent.  syst.  Snppl.  263,  1798. 

Zeihus  caruleopennis  Fabb.  S.  P.  282,  1. — Latb.  Gen.  IV,  137;  Enojcl. 

pi.  393,  fig.  12, 13.— Sauss.  VespideB,  I,  9, 1 :  Revae  Zool.  X,  1858, 64. 
Zethus  hrasUieniii  Saosb.  VespideB  1, 10, 2,  9  i  ^t  H^i  %  (prob.  variety 

of  this  species). 
Zethus  magnui  Sadbb.  VespideB  1, 11,  4,  pi.  viii,  fig.  6,  % . 

Abdominis  petiole  globoso-olavato,  salco  tenaissime  partite. 
Hab,  South  America,  Cayenne,  Para,  Brazil,  Quito. 

1  I  have  separatnd  from  this  division  a  certain  namber  of  small  species, 
which  have  very  much  the  same  form  of  abdomen,  bat  which,  by  their 
oljpeus  and  the  angnlar  form  of  the  meta thorax,  find  a  more  natural 
place  in  the  division  Zethusculus, 

'  The  Vespides  of  Chili  present  a  yet  more  striking  example  of  this. 
See  below  Hypodynerxis, 

•  The  Venpa  surinama  LiXN.  (Gmel.  V,  2759,  23),  is  either  this  species 
or  a  Synoeca. 
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%  Z.  recurTlrostris  Db  Geer. 

Vetpa  mexicana  Likm.  12,  Edit.  953,  6. — Oliv.  Encjcl.  Meth.  Idh.  VI,  673. 

Vespa  recurvirottris  Db  Geeb.  M6ni.  Ill,  579,  pi.  29,  fig.  4,  1773. 

Vapa  ctfanipennU    Fabb.  £nt.  BjBt.  II,  277,86,1793;  PoUstes    cyanU 

pennis,  S.  P.  275,  30. 
Zttkus  eyanipennis  Latb.  Genera,  IV,  138. — Ebichs.  Faun,  et  Flor.  Brit. 

Gaiaiia,  III,  590.— Saubs.  Vespides,  I,  12,  6;  III,  116;  R«vue  Zool. 

X,  1858,  63. 
Eumenes   eyanipennU  Latb.  Hist.  Crnst.  et  Ids.  XII,  345. 
Zttkus  luyubris  Pbbty,  Delect.  An.  Artie.  144,  pi.  27,  fig.  4, 1830. — Sadss. 

Vespides,  I,  11,  5  ;  Revae  Zool.  X,  1858,  63. 

Cljpeo  9  I&to,  satis  rotandato,  trancato ;  petiolo  orato-elavato,  nigro  vel 
rofo. 

Hob,  Brazil.     Does  not  seem  to  inhabit  Mexico. 
8.Z*  dialybeus  Sauss. 

Zethu*  chalybscui  Sacss.  Vespides,  I,  10,  3;  Revne  Zool.  X,  1858,  63. 

Cljpeo  9  transyerso,  rhomboidali,  utrinque  acute  angulato,  apioe  trnu- 
cato,  bidentato. 

Hah,  Brazil. 

4.  Z»  carbonaring  Smith. 
ZtthvM  carbonarius  Smith,  Cat.  Brit.  Mas.  Vespid.  10,  6* 

Hab.  Brazil,  River  Amazon. 

Division  HEROS. 
(Sauss.  Vespides,  III,  115.) 

Clypeas  lozenge-shaped,  transverse,  forming  on  each  side  a 
sharp  lateral  angle ;  abdomen  depressed,  its  second  segment  sub- 
sessile,  enlarging  gradually.  Head  swollen  at  vertex,  and  con- 
ve.^.    Ocelli  arranged  upon  a  very  oblique,  almost  vertical  plane. 

5.  Z«  gigaa  Sfi^. 
Zeihut  gigas  Spi^tola,  Ann.  Soc.  Ent.  Fr.  X,  1841, 129,  80. — Sauss.  Ves- 
pides, I,  12,  7;  IB.  111,115. 
CaVigaster  heros  Sauss.*  Vespides,  I,  23,  1,  9,  pi.  is,  fig.  6,  1852. 

'  This  name  was  given  bj  De  Haan ;  but  it  is  a  collectire  name,  and 
after  having  cited  Haan.  for  satisfaction,  in  the  description  of  the  species, 
«e  here  .«uppresfl  the  name  ;  considering  that  we  do  not  recognize  the  <^ol- 
liwtive  name,  as  we  have  said  elsewhere,  and  do  not  wish,  by  setting  »zi 
example,  to  preserve  it. 
2 


18  HTMENOPTERA  OF   AMERICA.  [PART  I. 

Hab.  South  America.     Cayenne. 

This  type  has  very  much  the  form  of  Zelhusculus,  on  the  part 
of  its  clypcus,  and  yet  this  form  of  clypeas  appears  in  Z,  spMpes, 

Division  ZETHUSCULUd  Sadss. 
(Sauss.  Vespides,  I,  15  ;  III,  118^ 

Second  abdominal  segment  subsessile,  or  briefly  pediculate  (the 
pedicle  having  at  most  a  quarter  the  length  of  the  segment). 
Petiole  lengthened,  its  inflation  variable.  i 

Species  small,  ornamented  with  black  and  yellow. 

The  insects  of  this  group  often  have  the  clypeus  armed  with 
two  little  separated  teeth ;  this  part  is  in  general  moderately 
rounded,  but  is  at  times  lozenge-shaped,  as  in  the  division  Heros, 
with  the  lateral  angles  sharp  (Z.  spinipes) ;  the  head  and  thorax 
are  cribrose  with  great  punctures,  often  rugose — the  vertex  offer- 
ing frequently  a  corrugation  which  includes  the  antennse.  The 
thorax  is. generally  short,  and  at  times  strongly  angulate;  the 
metathorax  in  particular  is  sometimes  convex  as  with  the  true 
ZethuSy  and  at  times  becomes  angulate.  The  lateral  ridges  are 
very  distinct  and  the  flanks  beneath  are  smooth,  compared  with 
the  rest  of  the  thorax.  The  posterior  face  of  the  metathorax  is 
convex,  having  two  convexities  or  moderately  flattened  eleva- 
tions, always  velvety,  less  punctured  than  the  rest  of  the  thorax, 
and  in  general  covered  with  striae  or  wrinkles,  silky  upon  the 
dividing  groove.  Sometimes  the  posterior  face  of  the  metathorax 
is  concave  and  ofl*ers  under  the  post-scutel  a  little  excavation, 
which  recalls  what  one  sees  among  certain  Odynerinse.  One 
often  perceives,  also,  two  longitudinal  carinoB  which  start  frona  the 
angles  of  the  post-scutel.*  When  those  carinae  become  enlarged, 
they  produce  ridges  which  border  the  cavity  {Z,  miniatus). 

The  petiole  is  quite  variable ;  sometimes  the  knob  is  elliptical 
and  depressed,  but  more  often  the  swelling  is  moderately  cylin- 
drical ;  at  first  somewhat  large,  it  then  diminishes  in  size  gradu- 
ally to  the  extremity.  In  fine,  it  inclines  to  the  campanular  form, 
whether  lengthened  pyriform,  or  clubbed  and  calling  to  mind  the 
Fjumenes  or  even  tubular ;  but  the  other  characters  always  suffice 


*  When  I  Bay:  metathorax  bioarinatev  it  is  meant  that  the  carinae  exi^t 
on  the  posterior  face  of  the  metathorax  ;  for  as  the  lateral  edges  or  ridges 
are  foand  on  all  the  species,  I  do  not  mention  them  in  the  descriptions. 
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to  enable  one  to  distinguish  these  exceptional  species  from  the 
Eumenes  (viz. :  the  cljpeus  transverse  and  not  longitudinal,  the 
maDdibles  truncate  and  not  tapering,  the  head  emarginate  behind). 
The  petiole  is,  in  general,  less  strongly  punctured  than  the  thorax, 
more  strongly  than  the  abdomen. 

Among  the  species  of  this  division  the  antennee  of  the  males 
are  terminated,  sometimes  by  a  rolled-up  spiral,  sometimes  by  a 
hook.  They  form,  in  this  way,  two  parallel  series,  based  upon 
this  character;  in  each  one  of  them  one  sees  the  second  abdominal 
segment  at  one  time  snbsessile  and  at  another  becoming  more  and 
more  pedicalate.  These  two  series  continue  in  the  Didymogastra, 
The  two  forms  of  antennae  combine  with  all  the  degrees  of  pro- 
longation of  the  abdomen,  thus  showing  that  the  character  drawn 
from  the  manner  of  termination  of  the  antennae  is  not  of  any 
generic  value. 

As  the  most  of  the  insects  of  this  genus  are  not  well  described 
in  my  "  Etudes  sur  la  Fnmille  des  Vespides"  I  will  here  give  a 
diagnosis  of  the  species  of  Meridional  America  which  I  have 
before  my  eyes : — 

A.  Antennm  of  the  males  terminated  by  a  rolling-up  spiral, 

a.  Petiole  presenting  a  nodulous  or  ovoid  expansion, 

6.  Z«  arietis  Fabr. — Niger,  capita  et  thoraoe  valde  cribratis.  Clypens 
cribrato;?,  integer,  aptce  sabtruncatas.  Pronotum  vix  cariuato-margi- 
natam;  metanotnm  minus  ragosnm,  Berieeum,  in  medio  excavatnniY 
ctriatnm.  Petioli  tnmor  hand  nodosas,  elongatas  ut  in  Z,  Westwoodi, 
St  angaatior,  nitidos,  teuaiter  pnnctatas ;  abdominis  2m  segmeutam 
panlam  (sed  distinete)  petiolatam,  elongatam,  ovato-dilatatum  (non 
globoso-dilatatam  at  in  Z.  spinipede,  Westwoodiy  etc.)-  Petiolns  et  pedes 
rofi ;  alJB  infuscatA  cjane»  ;  %  an  tennis  subtas  apicem  versus  folvis. 
Longit  0.017. 

Vespa  arietis  Fabb.  But  Syst.  II,  1793,  282.-— Ouv.  Encjcl.  Meth.  Ins. 

II,  676. 
Polistes  arietis  Fabr.  Syst.  Piev.  280,  50. 
ZethuM  arietU  Sauss.  Vespides,  I,  14^  11 ;  Revue  Zool.  X,  1858,  64. 

E€ib.  Brazil 

V.  K.  nifinodiiB  Late. 
Emmenet  rnjimoda  Latr.  Genera,  IV,  1809,  137,  pi.  xiv,  fig.  5.— Sauss. 

Vespides,  I,  42,  19. 
Zeikms  r^ifinodus  &AU88.  Vespides,  III,  118,  4,  pi.  tI,  fig.  3,  9 . 
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Majr  be  a  variety  of  the  preceding. 

Hah,  Antilles. 

8«  Z«  piriformis  Spih. —  9  •  Ater,  nitidns,  panctatns,  sed  nihilominaa 
politus;  clypeo  et  froDte  pUnatia;  illo  apice  sabemargiuato,  margine 
pnnctato,  de  reliquo  l»vi,  Bubatriato  ;  prouoto  valde  criBtata-marginato, 
Bed  baud  bidentato,  postscutello  et  nietauoto  velutiuis,  argeuteo-sericeis, 
hoc  param  striato,  aupra  utriuque  Isvi ;  petiolo  ovato-iullato,  nitido, 
puiiotulato,  luargine  llavo-liiDbato ;  secuudi  segmeiiti  luargiue  subja- 
cente  producto ;  reliquis  valde  panctatis ;  antennis  sabtna  apicem  versus 
ferrugiuesceiitibas ;  alis  hjaliuis,  costa  angnste  nigra;  cellnla  2* 
oubitali  trigonali.  Longit  0.017. — Variat  secaudo  segmento  flavo-limbato. 

Zethus  piriformis  Spin.  Ann.  Sou.  Ent.  Fr.  X,  1841, 135. — Sadss.  Vespides, 

I,  15,  12. 
Zethus  binodis  Sadbs.  (per  errorem)  Vespides,  I,  pi.  viii,  fig.  8. 

Hab.  Cayenne. 

This  species  is  remarkable  for  its  bodj  appearing  smooth, 
although  punctured,  having  the  punctures  apparently  effaced.  I 
cannot  say  with  certainty  if  this  is  really  the  species  described 
by  Spinola.  The  2d  segment  of  the  abdomen  is  swelled  suddenly, 
and  globular,  a  character  which  distinguishes  this  Zethus  from  Z. 
fralemus, 

9*  Z*  fratemns  Sadss. — Niger,  piinctatns;  pnnctia  2  frontalibns 
flavis.  Pronotnm  panlum  criBtato-margiuatam.  Scutellum  convezam, 
snico  partitum.  Metanotum  minus  pnnctatnm,  Bericeum,  clnnibns 
2  convexis,  sulco  prof  undo  sejunctis  et  utrinqne  carina  verticali  spatium 
striatum  marginante  instructis  (non  sunt  illfe  carinae  lateraies  metanoti, 
sed  faciei  posticas).  Petiolns  ovatns,  sat  brevis,  punctatus,  margine 
flavo ;  abdominis  secundum  segmentum  distinote  petiolatum,ovato-dila- 
tatnm.     Als  iufu8cat»,  uoata  nigra,  apice  et  postice  parum  obscnras. 

%  .  Clypeus  in  dimidia  parte  inferiore  flavus  margine  infero  recto,  dentibus 
2  distantibus  nigris ;  antennie  snbtns,  apicem  versus  flav».    Longit  0.016. 

Zethus  fraternus  Saurs.  Vespides,  I,  16,  14,  1852;  Revue  Zool.  X,  1858, 
163. 

Hab,  Brazil  (lower  provinces).    Typus  in  musco  Saussuriano. 

The  swelling  of  the  petiole  is  a  little  flattened,  and  wider  than 
in  Z.  piriforvns;  the  second  segment  is  more  briefly  pediculate, 
more  gradually  swelled  and  less  globular.  The  body  is  more 
strongly  punctured. 
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10*  Z«  WestlVOOdi  S^u8&. — Niger,  capite  et  thorace  grosse  foraminato- 
cribratia,  metauoto  argeiiteo-sericeo ;  abdomine  valde  aureo-sericeo ; 
petioU  ampliations  ovata,  oiougata,  baud  clavata;  seuuudo  segmento 
peliolato;  prouoti  margiue,  macula  subalari,  souteliis,  et  abd.  segmeii- 
toram  1-2  margine,  flavis;  alis  iufiiseatis  ;  9  t^'lypeo  integro  utrinque 
m'argiue  fiavo;   ^  cljpeo  flavo,  antonnis  subtus  et  cochlea  fulvis. 

Ztthus  IVesticoodi  Saobb.  Vespides,  I,  1852,  16,  15;  III,  pi.  vi,  fig.  2,  9. 

Total  length,  18  mm. ;  wiug,  13  mm. 

9.  Clypeus  polygonal,  entire,  covered  with  coarse  punctures; 
its  inferior  border  a  little  truncated  and  retrousse.  Head  and 
thorax  coviered  with  coarse  cribriform  punctures;  on  the  forehead 
a  feeble  transverse  depression,  and  above  the  insertion  of  each  of 
the  antennae  a  vertical  medial  depression  extending  to  the  clypeus. 
Prothorax  angulate;  its  anterior  border  edged  by  a  crest  in  form 
ofa  vertical  lamina.  Post-scutel  unarmed.  Metathorax  rounded, 
smooth,  hairy,  with  little  or  no  punctuation,  and  covered  with  a 
silky  down,  in  color  strongly  silvery  or  a  little  golden  ;  its  exca- 
vation has  its  upper  edges  moderately  distinct;  the  lateral  edges 
of  the  met^ithorax  prominent.  Petiole  smooth,  shining,  golden, 
like  the  abdomen :  the  linear  part  almost  naked,  the  expansion 
ranch  lengthened,  oval,  occupying  most  of  its  length,  a  little 
swelled  above.  The  remainder  of  the  abdomen  shining,  distinctly 
golden,  garnished  with  a  silky  pile,  having  cupreus  reflections. 
Second  segment  ovate-globular,  pediculate,  the  pedicle  occupying 
a  fifth  of  the  length  of  the  segment;  the  part  swelled  (or  the 
bell),  wider  than  long,  but  less  wide  than  the  length  of  segment; 
the  second  leaf  of  its  border  very  prominent. 

Insect  black ;  on  each  side  of  the  clypeus  an  oval  spot,  two 
dots  above  the  insertion  of  the  antennae,  margin  of  the  prothorax, 
a  spot  under  the  wing  and  scutels,  yellow  or  orange.  A  border 
of  this  color  occupies  the  margin  of  the  two  first  segments;  that 
of  the  first  extending  along  the  sides  of  the  petiole  (these  mark- 
ings are  liable  to  be  wanting,  particularly  on  the  head  and  the 
prothorax).  The  remainder  of  the  abdomen  and  the  second 
margin  of  the  second  segment,  ferruginous.  Antennae  and  legs 
black.  Wings  smoky,  the  anterior  borders  brown  with  a  violet 
reflection.     Wing  scales  yellow  or  brown. 

The  ^  as  large  as  9 ;  clypeus  yellow,  slightly  bidentate  (a 
third  hardly  perceptible  tooth  between  the  two  laterals).  Fla- 
gellam  of  the   antennie  yellow  beneath,  especially  under  the 
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terminal  bend,  which  is  sometimeR  entirely  tawny.  The  yellow 
or  tawny  border  of  the  prothoras  is  interrupted  by  some  black 
points  in  both  sexes. 

Var.  Size  small,  13  mill.     Prothorax  black. 

liess.  a^  diff. — Approaching  to  Z.  aztecus,  but  very  distinct 
by  the  pedicle  of  the  second  segment  being  sensibly  longer ;  by 
the  petiole,  of  which  the  inflation  is  niore  lengthened,  which  does 
not  form  any  prominence  above  and  which  is  not  strongly  punc- 
tured. 

Hab,  The  hot  regions  of  the  gulf  side  of  Mexico.     Tampico. 

N.'B. — The  type  from  which  I  first  described  this  species,  I.  L, 
has  the  "etiquette"  Penon  de  los  Banos,  a  locality  of  the  valley 
of  Mexico  (cold  region).  This  should  be  an  error  of  the 
"etiquette,"  for  I  have  myself  taken  this  species  in  the  region 
approaching  the  hotter  zone  of  Mexico. 


!!•  Z«  Jnrinei  Saubs. — Gracilii},  niger,nitidaB  ;  capiteetthoracetenni- 
ter  pauctatis  (pnuctis  qaasi  obliteratis)  ;  hoc  nitido,  metanoto  brevi,  albi- 
dosericeo,  planato.  Petiolas  ovatua,  valde  dilatatus  et  maxime  depressas, 
nitidas,  vix  panctatns ;  secaiidam  abdom.  segmeutum  basi  petiolatam, 
dein  globoao-dilatatam,  at  petiolus  nitidiasimum ;  segmeDta  reliqua 
paiictata.  Pronoti  inargo,  macula  subalaris  et  tegalaruin  limbas  posti- 
cus, puncta  2  in  acntello,  maculse  2  rotundatao  iu  metaooti  parte  imma, 
flava ;  abd.  segmeutorum  limbas  tenuissime  albidas  vel  flavas.  Ala 
infuscat».     Lougit,  0.015  mm. 

%  .  CIype)]3  flavas,  serioeas,  supeme  oiger,  et  margiue  tenuissime  nigro, 
subbidentato ;  antennsB  subtas  apicem  versus  fulvse. 

9  •  Clypeus  integer  subtrunoatus,  uiger,  sublsvis. 

Zethus  Jurinei  Saubs.  Vespides;  I,  1852,  15, 13;  III,  118;  Revue  Zool.  X, 
1858, 162. 

Hab.  Antilles?  South  America.     Caracas.     (Typus  in  museo 

Genevensi  et  Saussuriano.) 

13«  Z*  nilTFicomis  n.  sp. — Nigerrimns,  nitidns,  punctnlatns ;  xneta- 
thorace  et  alxiomine  oinereo-sericeis  ;  abdominis  petioH  margine  et  linea 
submarginali  angusta  2*  segraenti,  Bulfnreis ;  alis  infnmatis,  coeta  nigra  ; 
9  antennis  et  clypeo  planato  nigria,  %  olypeo  albido,  margine  tenniter 
nigro ;  antennarum  flagello  subtus  albido-annnlato ;  tibiis  intermediis 
linea  albidaomatis. 

9  %»  Total  length  15  mill. ;  wing  10  mm. 

The  same  form  and  sculpture  as  Z.  aztecus.     Jet  black,  im- 
maculate, having  only  the  yellow  border  of  the  petiole  and  a  Tery 
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fine  submarginal  sulphur-yellow  line  on  the  2d  segment     The 
antennae  quite  black. 

% .  Clypeus  flattened,  only  delicately  punctate-strigate,  a  little 
trilobed  in  the  middle  of  its  iuferior  margin;  metatborax  not  so 
mach  hollowed  posteriorly  ;  a  little  strigate  on  sides ;  the  exca- 
vation not  margined  at  top ;  the  lateral  carinas  very  sharp  and 
prolonged  nearly  down  to  the  end,  not  obsolete  beyond  the  angle  ; 
the  lateral  faces  polished.  The  swelling  of  the  petiole  not  so 
oval,  but  more  attenuated  posteriorly ;  the  second  segment  more 
pediculate,  so  that  it  might  be  almost  classed  in  the  Division 
Didymogastra, 

The  body  is  not  clothed  with  golden  silky  hair,  but  only  with 
B  little  grayish  pubescence  on  the  metathorax  and  abdomen  ;  the 
face  or  clypeus  not  silvery  as  in  Z.  azlecus, 

%.  Antennse  black;  all  the  joints  of  the  flagellum  annulated 
beneath  at  their  base  with  pale-yellow ;  the  first  joint  having  its 
macula  near  the  end  ;  the  scape  black.  Clypeus  broad,  quad- 
rangular, transverse,  whitish-yellow,  not  silvery;  its  inferior  edge 
black,  widely  emarginate,  with  2  distant  teeth.  The  intermediate 
tibiae  ornamented  before  with  a  white  line,  running  over  the  first 
joint  of  the  tarsi. 

Hab,  Mexico,  the  eastern  Cordillera.  Orizaba  (Mr.  Sumi- 
chrast). 

This  species  bag  the  appearance  of  Z.  Jurinei,  because  of  its 
oval  petiole  being  posteriorly  attenuated,  and  its  black  shining 
color,  but  it  is  smaller ;  its  petiole  is  not  impunctate,  polished, 
etc. 

6.  Swelling  of  the  petiole  cylindrical, 
*  Metathorax  not  excavated. 

IS*  Z«  Hey  dent  n.  sp. — Niger,  punctatus,  tomento  aureo  ubiqne  ves- 
titns;  pronoto  oriatato-margiiiato,  aed  angalis  baud  spinosis;  petioli 
tnmore  ojlindrioo,  anbdepresso;  oorpore  maxime  flavo-variegato ; 
abdominis  segmentis  omnibos  tenaiter  fiavo-limbatis ;  pudibna  flavis, 
femoribns  nigro-variia  ;  alis  pellacidis,  venia  ferragiueis. 

%.  MandibQlis  et  clypeo  flavis  ;  boo  in  medio  m&rgine  producto-truncato ; 
antennisfulvis  sab  scape  fasoia  fiava,  apice  coobleatis. 

Total  lengtb,  16  mm. ;  wing,  11  mm. 

ft 

9.  Insect  slender.     Head  wider  than  high,  densely  cribrose. 
Thorax  densely  cribrose;   prothorax  strongly  flanged,  but  the 
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angles  not  spiny ;  post-scutel  feebly  bilobate ;  nictathorax  con- 
vex, slightly  divided  by  a  simple  furrow,  strongly  wrinkled— :.its 
lateral  edges  sharply  carinate.  Petiole  of  moderate  length,  its 
enlargement  not  being  oval  but  in  form  of  a  tube  slightly  flat- 
tened, a  little  compressed  behind,  punctured;  the  remainder  of 
the  abdomen  pear-shaped,  the  2d  segment  bell-shaped,  a  little 
pediculate,  slightly  funnel-shaped,  offering  a  second  distinct 
border,  not  turned  up  at  edge. 

The  whole  insect  of  a  shining  black,  everywhere  garnished  with 
a  pile  of  tawny  hair;  a  transverse  spot  on  the  forehead,  sinus  of 
the  eyes,  a  spot  behind  each  eye,  a  large  border  on  the  pro  thorax, 
a  spot  under  the  wing,  wing  scales,  two  spots  on  the  scutellum, 
a  band  on  the  post-scutel,  and  two  large  spots  on  the  posterior 
face  of  the  nietathorax,  yellow.  Segments  of  the  abdomen  all 
narrowly  bordered  with  yellow;  legs  yellow,  thighs  varied  with 
black.     Wings  transparent,  nervures  ferruginous. 

%,  Clypcus  yellow,  convex,  terminated  by  a  truncate  projec- 
tion; mandibles  yellow;  antennae  entirely  orange  or  ferruginous, 
only  a  little  dull  above;  the  scape  marked  with  a  yellow  line; 
the  3  last  articles  forming  a  rolled  spiral. 

Eess,  a.  diff. — This  species  is  distinguished  by  the  color  of 
its  antennas,  and  especially  by  the  form  of  its  petiole.  This  form 
resembles  a  little  that  of  Z.  miniaiu8,  but  that  has  the  angles  of 
the  prothorax  dentiform  and  the  petiole  more  cylindric  and 
coarsely  cribrose. 

The  Z.  Heydeni  is  much  less  coarsely  cribrose  than  the  Z. 
AzlecuSj  Westwoodi,  or  chrysopterus,  which  it  slightly  resembles ; 
and  the  exceptional  form  of  the  clypeus,  %,  also  distinguishes  it 
clearly :  for  with  these  species  the  clypeus  is  large,  quadrate,  the 
same  as  with  the  Z.  Jurinei,  which  is  less  punctured  and  has  the 
wings  obscure.  The  enlargement  of  the  petiole  is  also  very  much 
more  globular  than  among  all  these  species. 

Finally,  this  Zethus  might  be  confounded  with  some  one  of 
those  species  described  by  Smith,  and  which  we  cite  at  the  end 
of  the  genus;  but  the  author  having  omitted  to  indicate  divisic^ns 
into  which  these  species  enter,  or  the  characters  which  permit t)ne 
to  classify  them  with  precision,  it  is  not  possible  to  recognize 
them  with  certainty.  The  Z.  curinatus  presents  much  the  same 
appearance,  but  it  is  very  much  smaller. 

Ifab.  Brazil.     (Museum  of  Senkenberg.) 
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This  charming  insect  was  communicated  to  me  by  Mr.  de 
Heyden. 

**  Mdathorax  exeavated  ;  Vueaecavatton  margined  vritha}*arp  carinas 
t  Thorax  thortf  quadrate  or  rounded. 

14*  Z*  Olmecns  n.  sp. — Niger,  thorace  orasse,  metanoto  crassissime 
fo^eolato-panctato ;  metanoto  Yalde  excayato,  acntissime  oarinato ; 
petioli  tninore  cjliDdrico,  rngosissimo,  carinato ;  maudibulis,  cljpeo, 
panctis  2  frontalibus,  2  scatelli  et  2  post-acutelli,  margiDeqae  segmen- 
tomm  1*,  2',  fiavis ;  proDoto  rufo-maculato ;  femoribos  posticis  subde- 
formibas. 

Total  leDgthy  11  mill. ;  wing,  8  mm. 

• 

9.  Smaller  than  most  of  the  preceding.  Head  moderate, 
covered  with  scattered  moderate  punctures.  Mandibles  widened 
to  bejond  the  middle ;  the  cutting  border  oblique,  having  an 
acute  point,  a  rounded  tooth,  and  an  obtuse  lobe.  No  transverse 
carina  above  the  antennae.  The  vertex  having  a  little  arcuate 
depression  behind  the  ocelli.  Thorax  short;  prothorax  attenuated 
anteriorly ;  its  anterior  border  crested,  the  crest  forming  on  each 
side  a  little  acute  but  not  marginal  angle,  the  anterior  margin 
being  much  narrower  than  the  rest  of  the  thorax ;  the  lateral 
parts  of  pronotum  not  margined.  Scutel  rather  salient ;  post- 
scutel  destitute  of  tubercles,  quite  truncate,  having  a  posterior 
face,  punctate  along  its  superior  arcuated  margin.  Metathorax 
qaite  angular  in  shape,  as  in  some  Odynerus;  its  whole  posterior 
face  occupied  by  a  large  and  deep  sericeous  excavation  margined 
by  very  sharp  and  prominent  carinae,  starting  from  the  angles  of 
the  post-scutel ;  the  top  of  the  carinas  separated  from  the  post- 
scutel  by  a  fissure ;  the  inferior  extremity  of  the  posterior  carinsB 
meeting  the  lateral  sharp  carinae,  and  forming  with  them  a  sharp 
angle;  the  upper  side  of. metathorax  divided  into  two  triangles 
included  between  the  carinae.  The  thorax  covered  with  very  large 
bat  not  deep  punctures;  still  larger  on  the  metanotnm,  where  they 
are  nearly  little  grooves.  Petiole  having  its  swelling  cylindrical, 
extremely  coarsely  punctured,  the  punctures  very  large  and  con- 
fluent; the  middle  somewhat  carinated  by  the  rough  sculpture, 
the  extremity  a  little  contracted  and  with  a  large  groove ;  on 
each  side  in  the  middle  an  obsolete  sort  of  a  tooth ;  the  anterior 
extremity  of  the  swelling  truncate,  polished.  Second  segment 
subsessile,  convex  beneath  at  base,  but  not  tuberculous;  tenuously 
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pauctured,  but  not  more  on  its  margin  than  elsewhere  ;  the  third 
segment  densely  punctate ;  the  following  impunctured  ;  the  first 
margin  of  the  2d  a  little  arcuate  and  depressed  in  the  middle ; 
the  second  lamellar  margin  of  2d  and  8d  segment  growing  a  little 
wider  on  the  sides ;  that  of  the  3d  rather  transversely  cut  out  in 
the  middle  third.     Posterior  tibise  arcuated,  a  little  deformed. 

Black,  with  a  very  dull  silky  reflection,  rather  fulvous.  Mouth, 
mandibles,  and  clypeus,  yellow,  a  little  orange,  or  reddish  at  top 
of  clypeus.  Scape  and  the  end  of  flagellum  beneath,  yellowish 
or  tawny.  Two  spots  over  the  antennae,  two  lines  on  the  vertex 
starting  from  the  eyes,  and  two  lines  behind  the  eyes,  not  marginal, 
tawny.  Both  margins  of  prothorax  and  two  spots  on  the  lateral 
margins  of  scutellum,  yellowish-tawny;  two  spots  on  the  edges 
of  post-scutel,  the  margin  of  petiole  and  a  narrow  yellow  sub- 
marginal  line  on  the  second  segment,  yellow;  anterior  feet  more 
or  less  ferruginous  or  yellow-tawny  beneath.  Wings  subhyaline ; 
veins  brown ;  2d  cubital  cell  lengthened  at  base  (on  the  side 
looking  to  the  base  of  the  wing). 

9.  Clypeus  rounded,  densely  and  strongly  punctured;  a  little 
velutinous ;  its  inferior  margin  arcuate,  not  truncate  nor  emargi- 
natc;  its  summit  a  little  carinate.  The  head  beneath  and  around 
the  mouth,  post-sternum  and  anterior  coxoe,  sulphur-yellow. 

% .  Clypeus  a  little  wider,  having  the  same  shape  and  color  as 
in  the  9 .  The  oblique  cutting  border  of  mandibles  with  but  2 
little  notches.  Antennae  tawny  beneath ;  the  last  two  joints  obtuse, 
forming  nearly  a  hook.  Anterior  tibiae,  tarsi,  and  thighs  beneath 
ferruginous;  intermediate  tibiae  beneath  and  1st,  2d,  and  3d  joints 
of  the  tarsi  beneath  yellow ;  the  3d  segment  slightly  margined 
with  yellow. 

Var,  Prothorax  black,  with  its  angles  and  two  marks,  tawny. 

Bah.  Mexico.  The  Oriental  Cordillera.  Orizaba  (Mr.  Sumi- 
chrast). 

EesH.  a.  diff. — This  is  a  very  distinct  species  in  the  remarka- 
ble form  of  its  metathorax  and  the  rugosities  of  its  petiole ;  quite 
different  from  all  other  Mexican  Zethiis,  except  from  chjpeatus. 
It  differs  by  its  more  excavated  metathorax,  the  excavation  being 
polished  and  more  carinated,  and  by  its  prothorax,  more  rounded 
anteriorly,  not  square  shaped  nor  crested  on  the  sides;  by  its 
rougher  petiole,  carinated  in  the  middle,  etc.  It  has  such 
an  extraordinary  resemblance  to  Z,  miniatus  that  it  might  be 
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considered  a  Mexican  variety  of  this ;  but  it  has  the  mandibles  a 
little  less  indented,  the  petiole  a  little  thicker  and  shorter ;  the 
lamella  of  3d  segment  less  cat  out ;  and  a  less  high  coloration. 

It  approaches  in  the  same  way  toward  Z,  lobulaius. 

It  differs  from  Z.  toUecus by  its  short  thorax,  the  carinae  of 
metathorax  which  converge  on  each  side  to  a  sharp  angle,  etc. 

Its  appearance  is  that  of  a  true  Zethus. 

Bab.  Mexico.  The  Oriental  Cordillera,  Orizaba  (Mr.  Sumi- 
chrast). 

Id*  Z«  miniatus'  Sauss. — Parvnlns,  niger,  caput  et  thorax  mediocriter 
profunde  panctata;  proDOtam  cristato-marginatam,  angaliB  spiniformi- 
bas  ;  mesoooti  diucod  sulcis  2  profandis  brevibus  e  scutello  emergenti- 
bus  notatas  ;  post-scatellam  angalatam,  margine  postico  siibcoiicavo,  et 
in  lateribud  cridtalis  2  (at  dentibua  e  scntelli  angalis  emissid)  in- 
strnctum ;  metanotam  ferrnginenm  maxime  excavatumt  ntrinque  crista 
▼ertieali  e  poet-scntelli  angnlis  emissa  instrnctum  ;  petiolns  cylindricos 
TugosUsime  crihratus;  secundo  segniento  globoso-dilatato,  sabsessile. 
Capat  fulvo  sericeum,  aurantiaoura,  fronte  nigro;  mandibulis  et  anten- 
nis  anrantiacis ;  pronotnm,  macn1»  snbalarea  et  aontellares,  aurantiaca; 
abd.  segmenta  tenuissime  flavo-limbata ;  al»  secniidum  costani  infua- 
cats  ;  pedes  antici  et  intermedii  anrantii.     Longit,  0.011  mm. 

Cljp«*os  9  discoidalifl,  %  Bobtrniioatua ;  in  utroque  aeza  aarantiacua. 
AntenusB  %  apice  vix  oochleats. 

Zethus  miniatus  Sac8S.  Revue  Zool.  X,  1858,  64. 

Bob.  Para.    (Typus  in  museo  Saussuriano.) 

1G«  Z.  loliulatos  Saubs. 
ZeihuB  lohulatua  Sadbs.  Yespides,  III,  116,  2,  pi.  vi,  fig.  4,  9 ,  1854. 

Hab.  Brazil.    Amazon. 

tt  J%ora*  €lonffat€j  aUenuated  anteriorly,  tlUpHeal, 

lY*  Z.  ToltecUB  n.  sp. — Niger,  cinereo-aericens,  pnnctnlatna ;  thorace 
elongate,  depresao,  antioe  attennato ;  metanoto  craasiasime  foveolato- 
pnnotato,  4-carinato,  foveolft  quadral4  inter  carinaa  iustructo ;  petiole 
cjlindrico,  rngosiaaimo ;  2^  Begmento  anbtns  baj>i  tnberculato ;  oljpeo 
tranaverao,  rotundato  ;  antennia  aubtus,  mandibulia,  capite  anbtua,  linea 


*  Perbape  a  Tariety  of  tbe  following,  with  the  aeoond  onbital  cell  leas 
r<>tract«d.     In  thia  the  excavation  of  the  border  of  the  aecond  aegment 
probably  dae  to  an  accident  of  nature. 
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poat-ocniari,  panctis  2  prouoti  et  scntelH,  margine  abdomiuis  segmen- 
tornm  l^,  20,  coxia  petiibusque  aiiticis,  flavis.      9  * 

Total  leugtb,  12  mm. ;  wing,  8^  mm. 

Head  moderate,  moderately  punctured ;  the  trenchant  margin 
of  mandibles  very  obsoletely  lobed.  Thorax  elongate  and 
depressed,  polished,  covered  with  delicate  punctures,  having  a 
tendency  to  strisB,  but  the  pleurae  covered  with  stronger  scattered 
punctures,  much  attenuated  anteriorly  and  posteriorly ;  its  ante- 
rior margin  short,  margined ;  the  disk  of  the  mesothorax  flattened, 
with  two  sulcose  places  at  base ;  scutelium  flattened,  not  divided  by 
a  sulcose  basin,  post-scutellum  very  small ;  metathorax  elongate, 
oblique,  triangular,  very  coarsely  punctured  (or  rather  reticulate- 
rugose)  ;  its  lateral  carinaB  very  sharp,  the  sides  under  the  carinas 
polished,  but  a  little  reticulated  near  the  carince,  posterior  face 
havfng  two  strong  carinas,  starting  from  the  angles  of  the  post- 
scutel,  the  extremities  of  which  do  not  meet  the  lateral  carinae ; 
the  space  between  the  middle  carinas  forming  a  square  excavation, 
rather  widened  posteriorly,  polished,  furnished  with  gray  seri- 
ceous hair,  as  also  the  terminal  acute  angles  of  metathorax, 
behind  the  end  of  the  middle  carinae. 

Petiole  (as  in  Olmecus)  cylindrical,  truncate  and  polished  in 
front,  extremely  coarsely  punctured,  very  rugose,  a  little  carinated 
at  base,  the  extremity  marked  with  a  semicircular  groove,  and 
also  constricted  on  each  side.  Second  segment  of  abdomen 
rather  elongate,  a  little  depressed,  with  quite  delicate  oblique 
punctures ;  the  punctures  beneath  stronger,  on  the  base  swelled 
tuberculously ;  the  first  margin  above  slightly  angular  in  the 
middle,  the  subjacent  lamina  very  salient  on  the  sides  but  very 
little  in  the  middle ;  margin  of  the  3d  segment  arcuate,  the 
lamellar  edge  strongly  and  broadly  cut  out  in  the  middle. 

Black,  furnished  with  silvery  hairs  ^except  on  the  head,  where 
they  are  yellowish);  a  line  of  them  behind  the  eyes  (but  not 
marginal)  and  a  line  or  the  scape,  yellow;  the  flagellum  of  9  be- 
neath yellowish-ferruginous;  two  dots  on  the  prothorax,  two  on  the 
scntel,  margin  of  petiole  and  a  filiform  line  on  the  upper  margin 
of  the  2d  segment,  yellow ;  prosternum,  anterior  coxae,  and  legs, 
yellow;  intermediate  knees  and  tibiae  annulated  with  yellowish- 
brown.    Wings  washed  with  brownish,  with  a  golden  reflection. 

9 .  Clypeus  in  a  rounded  lozenge-shape,  truncate  at  the  top  and 
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extremitj,  but  withoat  angles,  delicately  punctured-strigate. 
Cijpeas,  mandibles,  and  the  under  part  of  the  head,  yellow. 

Bess.  a.  diff. — This  species  has  just  the  same  form  of  head  and 
clypeus  and  just  the  same  system  of  coloration  as  Z,  olmecus  ; 
the  petiole  is  also  the  same,  but  the  thorax,  lengthened,  flattened, 
Tery  delicately  punctured,  the  metathorax  less  excavated,  with 
not  60  salient  carinas,  make  it  easy  to  distingaish.  The  middle 
carinae  of  metathorax  stop  before  reaching  the  lateral  carinse. 
The  appearance  of  the  insect  is  quite  different,  and  it  looks  more 
like  a  Disccelius  (D.  zonalis)  than  like  a  Zethus ;  and  this 
appearance,  due  to  the  elongate  thorax,  distinguishes  it  also  from 
Z.  miniatus  and  lobulcUus. 

Hob.  Mexico.     Oriental  Cordillera  (Mr.  Sumichrast). 

B.  Antennae  of  the  males  terminated  by  a  hook, 

«.  SpecieM  having  the  appearance  of  the  true  Zethun.  Head  wider  than  high ; 
thorax  thortf  not  being  one  and  a  hidf  times  longer  than  wide;  dilata- 
tion of  the  petiole  elliptical  or  cylindrical^  a  little  contracted  behind ;  the 
teeond  segment  of  the  abdomen  inform  of  a  globular  btll, 

1§*  Z«  sptnipes  Sat. — Medias,  niger,  xiitidas,  deiisfssime  et  grosse 
cribrato-panctata^ ;  pnuotis  2  frontalibns  flavis ;  clypeo  lato,  9  ^"gi'o, 
sabbidentato,  ragode  cribrato ;  %  pnnctato,  albido,  Burpra  nigro ;  antennfs 
9  atris,  %  linea  in  soapo  albido;  abdominis  secando  segmento  minas 
couapicne  paDctato,  sabpedancnlato ;  petiolo  inflato,  oampanalato,  grosse 
pnnctato,  apice  flavo-niarginato. — Variat  9  %  pronoto,  later! bu.^,  scu- 
tellis,  albido  variegatis  et  abdominis  secundo  segmeiito  margine  albido. 

Zethut  apinipes  Sat,  Best.  Joarn.  I,  1837,  S87,  9. — Sadss.  Vespides,  III, 
122,  10. 

Eumenes  substricta  Hald.  t  Proc.  Acad.  Phila.  II,  1844,  54. — Sactrs.  Ves- 
pides, III,  152,  42. 

Zethtu  variegatus^  Sacss.  Vespides^  I,  13,  9,  9,1852;  Revne  Zool.  X, 
1858,  66. 

£amenes  penxghanica  Hald.  Proe.  Acad.  Phila.  1853,  365,  ^. 

Zethus  bicolor  Sauss.  Vespides,  I,  17»  16,  ^ . 

9.  Insect  of  medium  size ;  ocelli  disposed  in  a  wide  triangle. 
Clypeus  having  the  form  of  a  transverse  lozenge^  twice  as  wide 
as  long  ;  having  the  lateral  extremities  very  sharp,  and  its  ante- 


*  The  collectidu,  with  bad  looalit/  marks,  of  M.  de  Rom&nd,  has  ied  me 
into  verj  many  errors. 
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nor  border  armed  with  two  little  distant  teeth.  Head  extremely 
dilated  at  the  vertex,  strongly  excavated  behind,  wider  than  the 
thorax.  Thorax  very  short,  not  being  one  and  a  half  times 
longer  than  wide.  Prothorax  slightly  retracted  before,  its  ante- 
rior margin  bordered  by  a  sharp  projection,  which  forms  on  each 
side  an  indistinct  angle.  Mesothprax  carrying  on  its  posterior 
part  four  longitudinal  furrows,  and  upon  its  anterior  part  one 
middle  groove.  Scutellum  divided  by  a  sinus.  Metathorax 
offering  a  feeble  concavity,  wrinkled  and  striate.  Petiole  moder- 
ately short,  its  expansion  globular,  having  almost  the  same  form 
as  in  the  Z.  cceruleipennis,  but  less  contracted  behind  and  tran- 
cate  ;  the  second  segment  globular-ovate,  but  depressed. 

Insect  black,  polished  and  shining.  The  metathorax  garnished 
with  a  grayish  pile.  Clypeus,  head,  thorax,  and  petiole  densely 
cribrose  with  great  punctures:  this  last  carrying  near  its  terminal 
border  a  large  sunken  place.  Abdomen  sown  with  finer  punctures, 
sometimes  very  fine.  There  is  often  a  slight  depression  toward 
the  middle  of  the  border  of  the  second  segment.  A  frontal  dot  at 
the  insertion  of  each  of  the  antennse,  the  border  of  the  prothorax 
or  only  two  spots  upon  the  shoulders,  often  a  spot  below  the 
wing,  a  band  or  two  spots  upon  the  scutellum  and  the  anterior 
border  of  the  post-scutel,  and  also  two  spots  at  bottom  of  the 
metathorax,  of  a  pale  yellow.  Margin  of  the  petiole,  and  a 
narrow  border  along  the  margin  of  the  second  segment,  of  the 
same  color.     Feet  black.     Wings  brown,  with  violet  reflections. 

%.  Smaller.  Clypeus  wide,  moderately  rounded,  not  having 
a  lozenge  shape,  its  inferior  border  straight,  hardly  bituberculate. 
This  part  either  wholly  or  only  in  its  inferior  moiety,  whitish. 
The  scape  of  the  antenna  before,  is  ornamented  with  a  whitish 
mark ;  the  terminal  hook  black ;  on  the  face  is  often  a  little 
yellow  dot  at  the  side  of  the  insertion  of  each  of  the  antennae. 
The  third  abdominal  segment  is  often  adorned  with  a  whitish 
border.  This  is  the  JE.  substricia  Hald.  The  female  presents 
the  same  variations. 

Var,  a.  Scutels,  prothorax,  and  two  great  spots  on  the  meta- 
thorax yellow  (Z.  variegatuSj  bicolor), 

b.  Often  the  scutels  have  hardly  any  spots,  and  the  second 
segment  is  scarcely  edged  with  pale  yellow  (Z,  subslrictusy 
Markings  sometimes  ferruginous. 

c.  Certain  specimens  are  entirely  black,  with  a  little  yellow 
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about  the  end  of  the  petiole.    These  are  the  Z.  spinipea  Say  (  ?  ), 
and  the  Eumenes  pensylvanica  Hald.  {%). 

d.  Quite  black;  the  clypeus  margined  with  yellow  {%)  (Mis- 
sonri;  Edw.  Norton). 

The  panetures  vary  quite  notably  among  this  species.  The 
head  and  the  thorax  are  very,  coarsely  cribrose ;  with  the  9 ,  the 
clypeus  is  strongly  rugose;  the  vertex  often  becomes  shining 
from  use.  Among  the  9,  the  clypeus  is  less  strongly  cribrose. 
The  second  segment  is  sometimes  hardly  at  all,  sometimes  quite ' 
strongly  punctured.  A  specimen  from  Florida  has  the  swelling 
of  the  petiole  very  coarsely  cribrose. 

Eess.  a.  diff, — Easily  recognizable  by  its  size,  which  is  superior 
to  that  of  all  the  following  species,  and  by  its  violet  wings. 

Hab.  United  States.  Conn.,  Pa.,  III.,  Tenn.,  Ind.,  Fla.  (14  ?i 
6S). 

Nota. — As  I  have  already  said  {loc,  ciL)y  the  description  given 
by  Say  is  very  defective,  and  calls  for  an  interpretation.  When 
this  author  says:  ''Peduncle  rather  slender,"  it  is  without  com- 
parison with  the  other  species,  the  most  of  which  he  did  not 
know.  The  "piceous  dentate  band  of  the  margin  of  the  peduncle" 
is  but  the  subjacent  double  margfns,  which  do  not  make  it  dentate 
except  in  the  color.  The  "posterior  margin  abruptly  and 
smoothly  impressed  of  the  2d  segment,"  alludes  to  the  subjacent 
lamina  on  the  border  of  the  segment  which  are  salient  in  almost 
all  the  insects  of  this  genus,  and  which  appear  like  a  more  dis- 
tinct border  than  the  veritable  margin  of  the  segment,  which  has 
the  yellow  band.  By  "  tibiae  spinous  behind;"  the  author  means 
without  doubt  the  posterior  extremity  (which  offers  a  very  short 
border)  armed  with  stylets  common  to  all  the  Veapides,  (From 
this  the  name  apinipes,)  Finally,  the  author  says  that  the  second 
segment  "has  a  distinct  neck  at  base,"  which  signifies  a  very  short 
neck,  for  if  it  had  been  long,  the  word  distinct  was  out  of  place. 
This  species  is  not  then  a  Didymogastra^  but  really  a  true  Zethus 
(or  Zethusculus),  which  makes  us  think,  that  it  really  is,  without 
any  doubt,  the  present  species 

19*  Z«  Spinotus  Savbs.     (Fig.  2,  2a.) — Parrulas,  niger;  oapite,  tho- 
raee  et  petiolo  grosse  peroribratis ;  clypeo  integro,  9  nigro-sericeo,  % 
llaTo ;  froDte  carina  transversa  et  liuea  flava ;  pronoti  margiue  cri9ta< 
tisflimo  pottscutelloque  spinoMo  fasoia  flava;  petiolo  oylindrioo,   rugoso, 
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flavo-marginato;   segmeiitis  teimiter  flavo-limbatis ;   8«oando  sericeo, 
iiitido,  pauctato ;  alls  sublijalinU. 

Zethus  spinosua  Saoss.  Re^ae  Zool.  IX,  1857,  270. 

Total  length,  13  mm. ;  wing,  9  mm. 

? .  Small,  excessively  rugose.  Head  largej  dilated  and  con- 
vex, densely  cribrose  with  great  pits ;  face  carrying  a  transverse 
ridge,  which  covers  the  insertion  of  the  antennae.  Clypeus  almost 
transverse,  convex,  punctured,  but  much  less  rugose  than  the 
head;  covered  with  a  pile  of  dull  gray  silky  hair;  its  inferior 
border  entire;  the  middle  of  this  border  a  little  arched.  Thorax 
all  cribrose  with  large  sunken  pits  resembling  a  sieve.  Its  ante- 
rior border  carrying  a  transverse  rim  in  the  form  of  a  quite  pro- 
minent lamina,  which  prolongs  itself  a  little  at  the  sides,  descend- 
ing along  the  margin  of  the  prothorax.  Post-scutel  armed  in  the 
middle  with  a  spinifbrm  sharp  and  raised  tooth,  or  rather,  with  a 
spine.  The  concavity  on  the  posterior  truncated  face  of  the 
metathorax  is  divided  by  a  furrow.  The  metathorax  is  very 
angulate ;  its  lateral  ridges  rerj  sharp ;  its  posterior  concavity 
very  distinct,  striate,  bordered  by  two  parallel  longitudinal 
ridges,  beyond  which  the  metathorax  is  again  quite  rugose. 
Petiole  as  rugose  as  the  thorax;  its  base  alone  smooth;  its 
expansion  lengthened,  cylindrical,  but  little  contracted  behind, 
and  cribrose  with  very  large  confluent  punctures.  Second  seg- 
ment globular-ovate,  a  little  pediculate,  its  pedicle  hardly  equal- 
ling a  sixth  the  length  of  the  segment.  This  segment  is  polished, 
shining  and  sericeous,  although  punctured,  and  appearing  as  wide 
as  long  when  examined  from  above. 

Insect  black,  with  a  transverse  line  on  the  face,  a  little  dot 
behind  each  eye,  margin  of  prothorax,  post-scutel,  two  pyriform 
lines  on  the  metathorax  and  a  line  on  the  border  of  segments  1, 
2,  3,  yellow.  Sometimes  also  all  the  segments  are  bordered  by  a 
yellow  or  ferruginous  band,  and  the  last  segments  now  and  then 
ferruginous.  Legs  black;  tarsi  and  tibise  garnished  with  silky 
ferruginous  hair;  anterior  knees  spotted  with  yellow;  interme- 
diate tibiae  with  a  yellow  line ;  the  femora  with  a  spot  at  end. 
Wing  scales  black,  terminated  behind  by  a  yellow  point  by  the 
side  of  which  is  a  little  yellow  process.  Wings  sub-smoky,  with 
brown  nervures ;  the  2d  cubital  cell  triangular,  quite  contracted 
anteriorly. 


ZETHTJS.  33 

%.  Clypeas  transverse  quadrate,  either  wholly  pale-jellow,  or 
only  its  lower  part;  inferior  margin  entire  and  arcuate  ;  the  last 
two  articles  of  the  antennsB  tawny  beneath. 

Var.  a.  Two  yellow  spots  on  the  scatellum. 

b.  The  yellow  mark  of  the  frontal  ridge  and  that  on  the  post- 
scntel,  interrupted ;  the  face  presenting  bat  two  yellow  points. 
The  border  of  the  prothorax  is  sometimes  sprinkled  with  black 
dots. 

c.  The  yellow  markings  hardly  visible.  Prothorax  black. 
Legs  black;  wings  a  little  smoky,  with  some  ferruginous  tints  and 
the  nervures  brown. 

d.  The  spine  of  post  scutel  yellow  or  black. 

e.  Ill  small  specimens,  principally  % ,  the  spine  is  obliterated, 
or  replaced  by  a  little  longitudinal  carina. 

/.  The  peduncle  of  the  2d  segment  rather  longer;  the  spine 
of  post-scutel  obliterate. 

g.  The  extreme  edge  of  the  clypeas  %  black,  or  partly  black, 
which  caases  very  fallacious  appearances. 

Ress.  a.  diff. — This  species  is  very  distinct,  by  its  ridges, 
prominences,  and  rugosities,  by  the  very  large  punctures  of  its 
petiole,  and  especially  by  the  long  spine  of  its  post-scutel. 

Hab.  The  gulf  side  of  Mexico,  in  the  warm  parts.  Tamaulipas, 
Hnasteca,  etc.  Very  common  in  Tampico.  I  have  taken  a  score 
of  specimens  in  view  of  the  town  of  Pueblo-Viejo,  against  posts 
exposed  to  the  son.     Various  specimens  also  from  Orizaba. 

Fig.  2.  The  inspct  seen  in  profile,  enlarged.  2,  6.  Its  natural  size.  Fig. 
2,  a.  Tbe  abdomen  more  enlarged. 

30*  Z«  imitator  n.  ftp. — Niger,  crasse,  dense  pnnotatus:  niftanoto 
minas  crasse  pnnctato;  petiole  ovato-cylindHco,  crassissime  cribrato  ; 
pnnctis  2  cljpei ;  2  frontis,  pronoti  roargine,  macala  sabalari,  tegularum 
Hiubo,  scQtelli  fasoia  interrnpta,  post-scntelli  fascia,  inacalis  2  mptAiioti, 
aMominis  segmentoram  10-30  limbo  angaste,  tibii:<qae  intermediis  basi 
eztas,  flavis.     9 . 

Total  length,  12}  mm. ;  wing,  9  mm. 

9.  Form  and  sculpture  about  the  same  as  in  spinosus.  Head 
small.  Clypeus  much  rougher,  very  coarsely  and  confluently 
ponctnred,  not  broad,  but  rounded,  more  prolonged  and  truncate. 
A  carina  between  the  antennae,  prolonged  on  the  clypeus.  The 
rest  of  the  punctuations  about  the  same,  very  rough.  Prothorax 
3 
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a  little  more  elongate;  its  angles  very  prominent;  the  post- 
scutellum  quite  destitute  of  a  spine.  Metatliorax  triangular,  not 
carinated  and  not  so  rough.  Petiole  a  little  less  cylindrical,  a 
little  more  swollen,  coarsely  cribrate;  the  beginning  of  the 
swelling  punctate  like  the  rest,  not  polished  (as  if  smelted)  as  iu 
ftpinosus;  2d  segment  less  globular,  more  pyriform,  only  punctate 
along  its  margin. 

The  ornaments  more  numerous  than  in  spinosua,  having  a  spot 
on  each  side  of  the  clypcus,  two  on  the  face,  the  scape  beneath, 
the  border  of  prothorax,  a  macula  under  the  wing,  edges  of  the 
tegnlffi,  an  interrupted  fascia  on  the  scutel  and  on  the  post-scntel, 
two  maculae  on  the  metathoraz,  margin  of  petiole  and  a  submar- 
ginal  line  on  the  edge  of  the  2d  and  3d  segments,  yellow.  The 
rest  of  the  abdomen  brownish;  an  abbreviated  yellow  fascia  on 
the  intermediate  tibiae.  Wings  hyaline,  a  little  brownish  along 
the  anterior  margin ;  the  2d  cubital  cell  not  anteriorly  contracted^ 
having  a  distinct  radial  border. 

Eess,  a,  diff. — This  species  slightly  resembles  Montezumas  but 
is  very  distinct  by  the  rest  of  its  coloration,  by  its  swollen,  not 
depressed,  and  more  coarsely  cribrose  petiole ;  and  by  the  second, 
more  globular,  less  elongate  segment  of  the  abdomen. 

It  differs  from  aztecus  and  Westwoodi  by  its  more  sessile  2d 
segment,  its  more  coarsely  cribrose  and  .more  cylindrical  petiole, 
its  maculated  metathorax,  without  excavation,  only  parted  by  a 
sulcosity ;  smaller  head,  rough  clypens,  etc. 

It  is  nevertheless  an  emban*assing  species,  intermediate  between 
spinosus  and  Montezumas. 

Hab,  Mexico;  the  Oriental  Cordillera  (Mr.  Sumichrast). 

fl\.  X*  clypearis  n.  sp. — Niger,  orasBissime  dense  cribrato-pnoctains ; 
proDoto  aoate  angnlato;  metauoto  4-oarinato,  post-soatelli  angnlis 
denti form! has ;  petiolo  ovato  tamfdo;  puiiotis  2  frontaliba»,  pronoti 
inargine,  panctifl  2  sontelll  et2  post-soutelli  raargineqae  petioli,  flavis; 
margine  2*  et  3*^  segmenti  siuuato,  liuea  prsBmarginali  flava;  alls 
famosiB.     %  • 

Total  length,  13  mm. ;  wing,  9  mm. 

Form  and  punctures  as  in  Z.  spinosus.  The  head  very  little 
wider  than  the  thorax;  the  thorax  short,  crested  in  front,  very 
square  antenorly ;  its  angles  sharp,  a  sort  of  crest  bordering  the 
aides  of  pronotum  up  to  the  wing-scale.     Scutel  rather  salient; 
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post-scatel  truncate,  somewhat  emarginate  ;  its  angles  seen  from 
before,  elevated  as  two  triaogular  teeth.  Head  and  thorax  quite 
densely  cribrose  with  very  coarse  confluent  punctures ;  the  scutel 
divided  by  a  fiat  line.  Metathorax  coarsely  but  not  so  deeply 
cribrose,  short ;  its  lateral  edges  very  sharp ;  the  posterior  face 
having  two  strong  vertical  carinas,  starting  from  the  angles  of 
the  post-scutel,  but  not  going  down  to  the  extremity ;  the  channel 
between  them  punctate ;  the  sides  of  thorax  as  cribrose  as  the 
dorsum,  those  of  the  metathorax  not  quite  so  rough.  Petiole 
quite  coarsely  cribrose,  rather  bidentate,  with  the  anterior  side 
polished,  impnnctate  (as  if  smelted)  as  in  aztecuSj  but  the  swelling 
not  cylindrical  (as  in  aztecus)  but  oval,  thick,  and  truncate  as  in 
olomitus.  The  2d  segment  subsessile  (its  form  being  a  half  • 
sphere),  and  punctured ;  its  second  lamellar  edge  wide,  getting 
wider  on  the  sides.  The  first  border  of  the  3d  segment  advanced 
in  the  middle  ;  the  2d  lamellar  border  sinuate,  advanced  in  the 
middle,  and  emarginate  on  each  side;  getting  wider  outside  of  the 
emargination.     The  other  segments  very  delicately  punctate. 

Black  ;  the  pilosity  brown  ;  that  of  the  abdomen  long  and  ful- 
vous on  the  2d  and  3d  segment.  A  line  on  the  anterior  margin 
of  the  mandibles,  two  spots  over  the  antennae,  anterior  border  of 
prothorax ;  two  dots  on  the  angles  of  scutel,  two  on  the  post- 
scutel,  posterior  border  of  petiole,  and  submarginal  border  of  2d 
and  3d  segments,  yellow.  The  posterior  margin  of  prothorax  and 
the  margin  of  the  tegulse,  brown ;  the  second  border  of  2d  and 
3d  segment  piceous.  Knees  and  tarsi  brownish ;  a  yellow  macula 
at  end  of  the  1st  femora ;  a  yellow  line  on  the  1st  and  2d  tibiae 
outside;  this  sometimes  tawny.  Wings  clouded  with  brown, 
with  vellowish  reflection. 

%.  Clypeus  rather  ronnded,  black,  very  coarsely  cribrose,  its 
inferior  margin  with  three  indentations  in  the  middle,  two  little 
carinae  terminating  in  the  external  teeth;  its  surface  very  convex, 
having  a  very  prominent  transverse  swelling,  somewhat  like  a 
very  obtuse  carina;  a  yellow  triangle  wifh  the  angle  turned 
downwards  extends  from  that  swelling  to  the  end,  and  terminates 
in  the  middle  indentation  of  the  inferior  margin.  Antennas 
rather  thickened,  terminated  by  a  short  biarticulate  ferruginous 
obtuse  book. 

Bess.  a.  diff. — This  very  remarkable  species  comes  qui'te  near 
to  Z.  fipino8uSj  from  which  it  differs  by  its  bidentate,  not  spined 
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post-scatel  and  by  its  square,  angled,  not  contracted  protboras ; 
by  its  metathorax  and  petiole,  etc.  The  very  coarse  punctatioii 
and  very  particular  details  of  form  of  dll  the  parts  of  the  body 
distinguish  this  species  from  all  the  other  Mexican  Zelhus,  except 
from  Olmecua  with  which  it  must  be  compared. 
Hab,  Mexico.     The  Oriental  Cordillera,  Orizaba. 

23*  Z*  Aztecus  Saubs.  (Fig.  1,  la.) — Niger,  ragose  punctatas ;  pronoto 
antice  valde  oristato;  froute  transvei'sim  in  liiieam  elevato,  flavo- 
blpnnctato ;  petiolo  ovato-inflato,  oraHse  pnnctato;  seoundo  Bej:mento 
Babp«tiolato,  falvo-sericeo ;  pronoti  margine,  maoala  anbalari,  scutelli 
maculis  2,  ];)08t-8cutelli  faaoia  abdomiuisque  Begmenioram  1-3  limbo, 
flavis ;  alia  subhyalinia. 

Zethus  aztecus  Saubb.  Rerae  Zool.  IX,  1857,  270. 

Total  leugth,  15  mm. ;  wing,  10  mm. 

9.  Head,  thorax  and  petiole  cribrose  with  coarse  crowded 
punctures,  but  less  rough  than  with  Z.  cristatus  and  Z.  spinosua, 
Clypeus  polished,  cribrose  with  more  distant  oblique  punctures, 
and  hardly  notched  on-  its  inferior  border;  the  emargination 
divided  by  a  little  middle  tooth;  a  little  wavy  transverse  carina 
on  the  vertex,  forming  a  sort  of  extension  upon  the  insertion  of 
the  antennae.  Clypeus  and  orbicles  rather  silvery.  Prothorax 
bordered  by  a  vertical  lamina  in  form  of  a  crest,  but  which  does 
not  prolong  itself  upon  the  sides.  Metathorax  furrowed,  with  the 
concavity  bordered  above  and  furnished  with  a  pile  of  gray  hairs, 
having  a  slight  tawny  reflection.  Post-scutel  unarmed.  Swelling 
of  the  petiole  neither  cylindrical  nor  globular,  but  oval,  and,  as 
seen  in  profile,  dilated  above.  Second  segment  ovate-globular, 
not  enlarging  itself  as  suddenly  as  in  the  Z.  cristatus;  but  it  has 
no  more  length  of  pedicle,  and  the  same  silky,  golden  reflection. 

Insect  black ;  two  dots  on  the  forehead,  border  of  prothorax, 
a  spot  under  the  wing,  two  on  the  scutel,  the  post-scutel,  and  the 
border  of  segments  1,  2,  3  orange-yellow.  Wing-scales  of\en 
touched  with  yellow.  These  colors  offer  the  same  variation  as  in 
the  species  cited;  the  crest  of  the  vertex  being  often  adorned  with 
a  yellow  line,  while  the  metathorax  has  no  spots  of  this  color.* 

1  At  Inast  in  my  specimens.  It  will  not  do,  however,  to  accept  this  as 
a  constant  character. 
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Feet  black;  tarsi  rather  ferruginous.  Wings  transparent,  clouded, 
yellowish-brown,  with  the  nervares  brown — their  reflection 
golden-gray. 

%.  Anterior  border  of  the  clypens  notched  as  in  the  female; 
the  angles  of  the  indenture  in  the  form  of  teeth,  the  middle  tooth 
smaller  than  the  lateral.  All  the  clypeus  covered  with  a  silvery 
down ;  its  lower  moiety  of  a  yellow  color,  as  well  as  a  line  upon 
the  scape  of  the  antennsB.  Mandibles  yellow  in  front,  the  end  of 
the  antennae  black,  the  hook  elongate,  edged,  and  sharp ;  the 
terminal  joints  sometimes  a  little  rolled  up. 

Bens.  a.  diff. — It  is  a  little  smaller  than  Z,  Westwoodi^  and  is 
distinguished  from  it  by  its  more  swelled  and  more  coarsely  punc- 
tured petiole,  by  its  more  indented,  more  strongly  punctured 
clypeus,  etc.  It  has  the  form  of  Z.  spinosus,  but  it  has  no  post- 
scutellar  spine,  etc. ;  and  although  rather  coarsely  punctured, 
that  is  really  less  so  than  this  species. 

Hab.  Mexico,  on  the  gulf  side.     Tampico. 

Fig.  1.  The  male  enlarged.  Fig.  1,  a.  The  head  of  the  male  seen  from 
b«fore. 

Observation, — The  flgnre  1  is  not  entirely  satisfactory:  the  head  not 
^nfficieiitly  thick,  and  the  second  ahdominal  segment  with  the  pedicle  a 
Httle  too  long. 

33«  Z«  Otomitus  n.  sp. — Niger,  dense  pnnotatos  ;  capite  et  thorace 
cinereo-,  abdomiue  falFo-hirto;  antennis  nigris,  scapo  linea  flava; 
panctis  2  frontalibus,  pronoti  margine,  fascia  post-suutelli,  abdominisqne 
segmentorum  1-3  linea  marginal!,  flavis ;  petiolo  ovato-tumido  nitido, 
punctato,  apice  trnncato,  snperne  impressione  transversali;  genibus  et 
tarsis  foscescentibus ;  alis  fasco-aareo  nebulosis. — %  olypeo  trapezino, 
fascia  sabmarginali  flava. 

Total  length,  14  mm. ;  wing,  10  mm. 

%.  Quite  the  same  form  and  punctuation  as  Z.  aztecus.  But 
the  clypeus  not  square,  more  triangular,  wide  inferiorly,  narrowed 
at  the  summit,  or  rather  in  the  form  of  a  half  circle,  a  little  con- 
vex, densely  punctured;  the  inferior  margin  wide  and  transverse; 
with  a  wide  transverse  emargination  and  two  little  teeth.  A  pale 
yellow  band  occupies  the  inferior  part,  but  the  extreme  margin 
is  black.  The  flagellum  of  the  antennae  quite  black;  only  the 
hook  is  sometimes  brown  beneath.  The  lateral  carinse  of  the 
metathorax  a  little  more  pronounced  ;  the  petiole  not  so  coarsely 
punctate,  a  little  wider  behind,  more  truncate,  somewhat  as  in 
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spinipes;  the  2d  segment  without  any  impreBsion  before  its 
border;  scutel  black;  no  macula  under  the  wing.  The  .interme- 
diate femora  have  no  jellow  fascice.  The  wings  are  washed  with 
brown,  with  a  golden  reflection;  the  2d  cubital  cell  generally 
triangular ;  its  radial  side  wanting  or  quite  short. 

Clypeus  and  head  gray-silky;  abdomen  golden-silky  as  in 
Z.  aztecus. 

Hah,  Mexico;  the  Oriental  Cordillera.  Orizaba.  (6  % 
sent  by  Mr.  Sumichrast.) 

It  is  not  without  hesitation  that  I  separate  this  species  from  Z. 
aztecus  ;  but  the  clypeus  is  decidedly  of  a  different  form,  and  the 
coloration  is  quite  the  same  in  my  six  specimens,  seeming  to  in- 
dicate a  decided  species.  The  end  of  the  antennae  is  quite  black 
as  in  Aztecus, 


•  Z*  CliryBOpterilS  Sauss. — Niger,  ferrngiDeo-hirtaB,  Btaturae  Z, 
Weslwoodi;  oapite  latiore  quam  loDgiore,  dense— punctato.  Thorax 
valde  punc'tatus,  reticulato-rugosuri ;  pronoti  margiue  oristalo,  augulia 
prominentibas ;  scatello  s  a  loo  parti  to;  metanoto  IsBvi,  hirsuto,  postice 
foTeola  distincta,  carinis  longitudinalibas  2  niargiuata  instruuto.  Petio- 
liH  oyato-oylindricuB,  inflatas,  parte  lineari  basali  brevissiina ;  secnn- 
dum  segmeutam  globoso-dilaiatam,  v\x  pedancalatam,  fulvo-velatinam. 
PaDcta  2  frontis  et  pronoti  anguloruni  abdominisque  segmentornm 
limbns  angaste  flava;  tarsi  ferrnginei ;  al»  sabferrugiueie,  tegulis  pieHid 
▼el  davo-marginatifl.  Longit.  0.017. 
%  .  Clypeo  panotato,  dimidio  iuferiore  aarantiaco,  margine  tenuiter  nigro, 
bideutato. 

Zethus  chrysopierus  Sausr.  Vespides,  I,  13,  8,  pi.  viii,  fig.  7,  ^,1852; 
Revae  Zool.  X,  1858,  66. 

Edb.    Probably  from   South  America.      (Tjpus  in   auctoris 
museo.) 

85*  Z.  ferruginens  Sauss. 

Zethus  fetrugineus  Sauss.  Vespides,  I,  14, 10, 1852. 

Eah,  South  America.     Para. 

ftB»  Z»  cinerescens  Sauss.  9* — ^ig^^  cinereo-sericens ;  clypeo 
piano,  panotato-striato,  bideutato ;  oapite  dense  panctato;  thorace  cri> 
brato,  striato-rngoso,  antice  criatato,  angulato;  post-soutello  truncato; 
metanoto  postice  producto,  rugoso,  lateraliter  cristato-carinato ;  iu  medio 
foveolato  sed  hand  bicarinato ;  petiolo  brevi,  globoso-clavato,  hand 
oribrato;  abdom.  secnndo  Begmeuto  sabsessili,  sed  piriforme-dilatato 
(hand  globoso),  sericeo. — Pancta  2  frontis,  pronoti  margo,  post-scatellam 
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et  petioli  limbas  frequenter  flava ;  tarsi  fusoi;  al»  infascatae,  Becundnm 
oostam  nigra,  tegalia  ferrugineo-marginatis.     Loiigitado,  0.015. 

ZetAus  einerascena  Sadss.  Vespidea,  III|  117,  3,  1854. 

Hob.  Brazil  (2  ?  in  museo  auctoris ;  typus  in  museo  Tau- 
rioeDse.) 

Z.  fraterno  affinis,  at  differt  pronoto  eristato  et  angnlato, 
thorace  rugose,  petiolo  minus  punctato  et  globosiore. 

The  male  is  not  known ;  some  doubt  still  exists  about  the  place 
this  species  must  occupy. 

fan.  Z.  biglumis  Spiv. 

Zethus  biglumis  Spimola,  Ann.  Soo.  Ent.  Fr.  X,  1841,  135,  83. — Sauss. 
Vespides,  1, 19,  20. 

EcJ).  Cayenne. 

M«  Z*  discoelioides  Saum. — Niger,  oapite  et  thorace  valde  cri- 
brato-pnnotatia,  punctia  oonflaentibaa  ragosia ;  clypeo  ragoao,  ori- 
brato^  Bubbidentato ;  pronoto  oristato-margiuato,  biaugulato ;  soutello 
autco  partito ;  metanoto  aapra  foveola  striata  iustracto,  cujus  marginea 
laterales  fere  cariniformea  aant ;  abdominia  prime  segmento  brevi,  ovato- 
campanalato,  iuflato,  trancato,  valde  panutato ;  aecundo  aegmeuto  piri- 
formi,  aerioeo. — Tegnls  ferrugines ;  froua  et  post-acatellum  fiavo-bipanc- 
tata ;  petiolaa  flavo  limbataa ;  pedea  faaoeacentea ;  als  paulam  infuaoata, 
aareo-nitentea.     9  * — Longit.  0.013. 

Zethus  dUealioides  Sauss.  Veapidea,  I,  17,i  17, 1852. 

Eab.  South  America.     Para. 

Species  moderately  stout — viewing  its  short  form  and  strongly 
inflated  petiole — and  resembling  to  some  extent  Z.  cinerascentSt 
though  its  2d  abdominal  segment  is  less  pyriform  and  the  clypeos 
more  strongly  punctured  and  not  distinctly  striate. 

This  species,  in  view  of  its  petiole,  campanulate  and  truncate 
rather  than  contracted  behind,  might  almost  be  placed  in  section  /3. 
(This  form  shows  itself  also  among  the  Z.  spinipes,) 

m 

6.  Species  which  Aare  more  the  appearance  of  Eamenes  or  Diacalius,  Head 
iesM  inflated,  leas  hollowed  out  at  the  occiput ;  thorax  of  moderate  length  ; 
petiole  more  ct$  in  the  Eumenea  of  Division  a. 

'  Last  line  of  this  page  (of  Veapidea),  instead  of  Zethus,  read  Diseodius, 
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9Bm  Z*  MoategWIH  Saubb.  (Fig.  3,  3a.) — Parroliu,  ragosai*,  niger 
«t  pilosiu;  abdomine  ovato  nt  in  genera  Emmeme;  petiolo  «Iongato 
permgoso-;  reliqiia  parte  abdominU  piriformi,  depressa;  pronoli,  post- 
flcotelli  et  abdominis  segmentoroni  1,  2^  margine,  flavo  vel  ferragineo ; 
•capo,  macula  sabalari  et  scatelli,  margineqae  cljpei,  flavia. 

Zethus  yfontezuma  Sacss.  Bevae  Zool.  IX,  1857,  270. 
Z,  Guaiemtoizin  Sacss.  ibid.  (tst.  9  )- 

9  •  Total  length,  13  mm. ;  wing,  10  mm. 
% .  Total  length,  10  mm. ;  wing,  8  mm. 

9.  Insect  small,  slender;  head  but  little  inflated.  Ocelli  in  a 
regular  or  even  lengthened  triangle.  AH  the  head  rugose,  crib- 
rose  with  coarse  punctures;  cljpeus  entire,  also  cribrose,  convex 
and  rugose.  Thorax  lengthened,  one  and  a  half  times  longer  than 
wide,  cribrose  with  large  punctures,  rugose ;  on  the  disk  of  the 
mesothorax  two  arcuate  grooves  leave  the  scutelluni,  and  extend 
to  the  anterior  suture.  Angles  of  the  prothorax  spinose ;  its 
margin  relatively  little  prominent.  Metathorax  attenuated,  con- 
vex, rugose,  but  with  a  lateral,  very  distinct  truncation.  Petiole 
quite  lengthened,  its  anterior  third,  at  least,  linear;  the  remainder 
enlarged,  pyriform,  much  lengthened  and  truncate,  rugose,  cribrose 
with  very  large  punctures  (larger  than  those  of  the  thorax)  ;  its  en- 
largement but  little  raised,  hardly  contracted  behind,  its  marginal 
depressions  forming  a  transverse  groove.  The  remainder  of  the 
abdomen  depressed,  regularly  pyriform,  lengthened  as  in  the 
Eumenes,  at  the  base  sub-pediculate,  gradually  swelling;  the 
second  segment  shining,  polished,  silky-gray,  delicately  punctured, 
more  coarsely  along  its  border. 

Insect  black,  very  hairy,  even  its  abdomen  being  covered  with 
a  pile  of  erect  hair  in  fresh  specimens;  hair  of  the  head  and 
thorax  obscure ;  that  of  the  metathorax  and  of  the  abdomen  gray. 
Inferior  and  lateral  border  of  the  clypens  often  ferruginous  ;  a 
line  under  the  scape  of  the  antennae,  two  dots  at  their  insertion, 
margin  of  the  prothorax,  a  point  under  each  wing,  two  at  the 
seutellura,  two  on  post-scutel,  and  the  border  of  the  first  two 
abdominal  segments  yellow  or  ferruginous.  These  markings  are 
variable,  the  scutellum  being  often  black  and  the  post-scutel  yel- 
low; or  the  markings  are  entirely  wanting.  Wing-scales  brown 
or  ferruginous.  Wings  hyaline,  nervures  brown,  and  often  a 
brown  cloud  in  the  radial  cell. 

%,  Smaller.     Clypeus  transverse,  black,  covered  with  silky. 
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gr&y  bair ;  its  inferior  margin  carrying  in  the  middle  a  very  small 
nolcb,  above  v^hich  is  a  little  yellow.  Antennae  a  little  tawny  at 
the  extremity,  terminated  by  a  hook  and  by  a  slight  rolling  up. 
Metalhorax  spotted  with  yellow ;  anterior  border  of  prothorax 
often  black. 

Var.  a,  Clypeus  and  scotel  black ;  no  spot  under  the  wing. 
6.  At  bottom  of  metathorax  two  yellow  spots. 
c.  A  yellow  line  in  front  of  the  mandibles. 
Eess.  a,  diff. — This  species  is  recognizable  by  the  particular 
form  of  its  abdomen.      The  lengthened  petiole,  longitudinally 
linear,  becomes  suddenly  campanular;  the  second  segment  gradu- 
ally swelled,  so  that  the  abdomen  is  pyriform  rather  than  globular- 
ovate.     The  lengthening  of  the  thorax  and  the  head  a  little  en- 
larged, recall  the  forms  of  the  Eumenen}    The  metathorax,  also, 
presents  no  concavity ;  the  position  of  the  furrow  is,  however, 
indicated,  and  it  is  rugose  and  striate,  but  is  convex  in  place  of 
being  excavated. 
This  insect  appears  to  be  allied  to  Z,  disccelioides. 
Hah,  The  temperate  regions  of  Mexico.     I  have  taken  it  in  the 
valleys  of  Cordova,  of  Orizaba,  and  of  Mextitlan  (four  females, 
five  males). 

I  possess  one  specimen,  a  9,  as  small  as  the  ^,  and  which  is  a 
little  more  strongly  punctured,  which  has  the  petiole  shorter  hi 
the  linear  part,  and  is  sensibly  more  coarsely  punctured  in  its 
enlarged  part.  The  scutellum  and  post-squtel  each  have  two 
yellow  spots.     Length,  0.010;  wings,  0.008. 

Is  this  a  variety  of  Z.  Montezuma,  or  a  species  ?    I  have  taken 
it  on  the  banks  of  the  Rio  Panuco,  in  the  Huasteca. 

Fig.  3.  Zethus  Montezuma,  9 1  enlarged.     Fig.  3,  a.  The  head  9   Been 
from  before. 

80.  Z.  parTUlns  Sauss. —  9*  Parvnins,  gracilis,  niger;  clypeo  con' 
▼ezo,  apice  truncate,  late  snbemargiuato ;  pronoto  cristalo-margiuato, 
Qtrinque  angalato;  post-flcnt(*Ilo  carina  arouata  antrorsum  convexa  iU' 
Btructo,  metanoto  angaloso,  sapra  carinalis  2  sinuatis  e  post-scntelli 
^Dgnlis  emergeacentibns  et  postice  convergesoentibufl,  instracto ;  petiolo 
gracill,  in  medio  campanulato,  punctato;  secando  segmento  paulam  in< 
fandibuUforml. — Capnt  et  thorax  dense  punctata,  argenteo-8eric«a ;  an^ 
^Qoaram  artii-nlia  1-3  snbtus,  genibus,    tibiis  et  tarsis,  ferrugineis ; 

1  And  slightljr  also  those  of  the  geuna  Etimut. 
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petioli  margo  flavo-Dotatus ;   al»  BecuDduni  veiias  iufascatas.    Longit, 
0.011. 

Zelhus parvulus  Sau83.  Vespides,  III,  119,  5,  pi.  ii,  fig.  1,  },»  1854. 

Hab.  Brazil.  South  of  the  Province  of  Goyaz.  (Collected 
bj  the  savant  botanist  Augaste  de  St.  Hilaire.) 

This  species  approaches  to  the  form  of  Z,  Montezuma ;  but  it 
is  moch  less  coarsely  punctured,  smaller,  and  very  clearly  recog- 
nizable by  the  arcuate  ridge  of  the  post-scutel,  which  in  com- 
tinuation  of  the  carinsB  of  the  metathorax,  forms  a  prominent 
horseshoe. 

y.  Petiole  quite  linear,  filiform^  depressed,  very  much  elongate,  as  in  Eumenes 
of  Division  (.     The  appearance  of  a  Calligaster. 

81*  Z«  fitrlgosns  n.  sp. — Niger,  falvo-serioeas,  parnm  flavo-ornatam ; 
pro-  et  mesonoto  valde  oblique  sirigatis  :  inetanoto  rugoso;  petiolo  lineari; 
20  Begmento  basi  breviter  peduucalato;  pedibua  nigris,  fiavesceuti- 
pilodis ;  alia  subbjalinis. 

« 

9*  Total  length,  14  mra. ;  wing,  11  mm. 
% .  Total  length,  12  mm. ;  wing,  8^  mm. 

9.  Slender.  Head  strigate-punctured.  Prothorax  sharply 
margined,  angular  on  each  side,  but  not  spined,  obliquely  strigose. 
The  whole  disk  of  mesothorax  strongly  obliquely  strigose  and 
wrinkled;  the  strioB  converging  against  the  middle  carina. 
Scutellum  shining  punctate,  a  little  sulcate  in  middle,  as  the  post- 
scutellum.  Mctathorax  rugose,  velutinous.  wrinkled  on  each 
side,  at  base  parted  by  a  channel ;  the  lateral  cauthi  carinated 
on  the  sides.  Petiole  very  long  and  slender,  not  globulously 
swollen,  but  quite  linear  (as  in  Eumenes  of  Division  Zeta)  flat- 
tened, shining,  and  parted  by  an  impressed  line,  punctate  on  the 
sides.  Collar  of  the  2d  segment  distinct;  the  hinder  margin  of 
this  segment  very  slightly  reflexed. 

Black,  furnished  with  a  yellowish-silky,  or  rather  golden 
pubescence;  the  metathorax  and  pleura  with  cinereous  pubescence. 
A  line  on  the  base  of  the  inner  margin  of  mandible,  a  line  on  the 
scape,  two  dots  on  the  front,  a  very  narrow  line  on  both  margins 
of  prothorax,  the  post-tegulae,  angles  of  post-scutellum,  and  two 

1  The  male  of  this  species  is  not  known.  It  is  possible  that  it  should 
be  placed  in  section  d. 
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fascise  on  metathorax  yellow.  Scales  margined  with  brown ;  a 
narrow  yellow  subraarginal  line  bordering  all  the  segments  of 
the  abdomen  ;  the  6th  segment  yellow.  Feet  black,  knees  a  little 
fulvous ;  tibise  furnished  with  silky -golden  hairs.  Intermediate 
tibiae  with  a  yellow  line.  Wings  subhyaline,  with  brown  veins. 
On  each  side  of  the  clypeus  is  a  very  dull,  obsolete,  yellow  macula. 

9.  Clypeus  rounded,  a  little  truncate  at  tip,  punctured,  rugose, 
black. 

%.  Clypeus  broad-quadrate,  strongly  punctured,  slightly 
truncate  in  the  middle  of  its  inferior  margin,  with  two  hardly 
sensible  edges ;  black ;  the  lateral  yellow  spots  often  distinct. 
Antennae  rather  thick ;  the  whole  terminal  hook  and  the  last  three 
joints  of  tho  flagellum  beneath,  yellowish. 

Var.  %. — a,  Clypeus  yellow,  with  the  top  part  and  extreme 
margin  black ;  sometimes  also  with  two  black  dots  on  the  yellow. 

6.  Clypeus  more  or  less  margined  with  yellow. 

Var.  "l  9 . — o.  The  spots  of  the  forehead  wanting. 

b.  The  posterior  margin  of  the  prothorax  not  margined  with 
yellow. 

c.  The  anterior  margin  having  only  the  angles  yellow,  or  also 
a  little  line  in  the  middle. 

d.  Prothorax  black. 

Hab.  The  Gulf  side  of  Mexico.     Orizaba.     (Sumichrast.) 
This  species,  although  very  variable  in  its  coloring,  is  very 

distinct  by  its  filiform  pedicule  and  by  the  strong  strigaB  of  its 

dorsum.     It  has  the  fades  of  an  Elimua, 

C.  Species  which  I  do  not  knoWf  and  of  which  the  antennx  % , 

have  not  been  described,^ 

83«  Z.  albopictns  Smith. —  9  •  ^ig^r,  sat  tenniter  panotatns  ;  oinereo 
Bericeaa;  antenuia  subtiis  apice  ferriiginesoeiitibus ;  clypeo  utrinque 
fla?o-noUto ;  prouoti  inargine,  macula  snbalari,  pnnotis  2  In  tegulis, 
ftciileili  margine  iuterrupto,  piiiiotis  2  post-scatelli  tibiisqiiu  extus, 
albtdis;  abd.  segmttutorum  1-3  limbo  et  lineola  (atrinque?)  in  basi 
Becondi, albidis ;  alia  ptillauidia,  secandam  costam  faaoia.    Longit,  4 J  lin. 


'  As  the  form  of  the  abdomen  haa  not  been  described,  I  preanme  that  It 
offf*r8  nothing  reraarkablt*,  and  that  in  oonaequence  all  these  species  per- 
Uin  to  the  division  ZtthusculuM. 
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Zethus  albopictus  Smith,  Gat.  Brit.  Mas.  Vespids,  1857,  15,  32. 
Hab,  St.  Domingo. 

SB*  Z.  gracilis  Smith. — Niger,  capite  et  tliorace  grosse  pun'ctatis; 
fronte  sulco  trausverso  inter  anleiinad  et  carina  yertiuali  ad  medium 
oljpeam  prodacta  instructo;  metanoto  in  lateribas  striato ;  petiolo 
fipanse  punotato ;  abdomine  sericeo ;  punctis  2  fron tali  bus  abdomiiiisque 
segmentornm  limbo  anguste,  flavis.  %  antennarum  scapo  antioe  flavo. 
Longit,  4^  liu. — Affinis  videtur,  Z,  Montezumce* 

Zethus  gracilis  Smith,  Cat.  Brit.  Mus.  Vespids,  1857, 17,  43. 

Mah,  Mexico. 

Small  species,  of  the  size  of  Z,  Montezumss. 

84*  Z«  laBTinodllS  Smith. —  9  •  ^ig^^,  capite  grosse,  vertice  sparse, 
pnnctato;  cljpeo  rugose  striato,  apice  subemarginato;  tkorace  polito, 
punctis  distantibus  aliquot;  pronoti  margine  acute  marginato,  acute 
angulato;  mesonoto  antice  carina  abbreviata,  et  Eulcis  2  e  scatelll 
angulis  emergentibus  ad  prouotum  ductis ;  metanoto  velutino,  bi- 
convexo.  Tliorax  macnlis  2  in  pronoti  angnlis,  macula-subalari,  post- 
scutellique  fascia  i&terrupta,  flavis ;  abdomine  polito;  alis  fusco-oyaueis. 
Longit,  9  lin. 

Zethus  lavinodus  Smith,  Cat.  Brit.  Mas.  Vespids,  1857,  17,'  44. 

ffab,  Mexico. 

By  the  fuscous  wings  this  species  comes  near  to  Z.  spinipes, 
but  is  separated  from  it  by  its  distinctly  polished  mesothorax,  and 
by  its  remarkably  large  size. 

85.  Z.  pallidns  Smith,  Cat.  Brit.  Mas.  Vespids,  1857, 11, 10. 
Hab,  Brazil.  (Num  Zeihtisculus?) 

86*  Z.  sculpturalis  Smith,  ibid.  11,  11,  % . 
Hab.  Brazil. 

87.  Z.  dpMus  Smith,  ibid.  13, 19,  9  % . 
Hab,  Brazil. 

88.  Z.  carinatUB  Smith,  ibid.  13,  20,  % . 
Hab,  Brazil. 
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Division  DIDYMOGASTRA  Pebtt. 
(Sadss.  Vespidea,  1, 18;  III,  120.) 

Second  segment  pf  the  abdomen  lengthened  pcdiculate ;  Us 
pedicular  part  formiug  at  least  a  fourth  of  the  length  of  the  seg- 
ment.    The  other  characters  as  iu  Zeihusculus. 

These  insects  have  very  slender  forms  on  account  of  the  extra- 
urdiuary  length  of  their  abdomen,  by  the  double  articulation  of 
which,  they  enjoy  the  singular  faculty  of  folding  the  abdomen 
l)eoeath  the  thorax,  and  of  placing  the  terminal  pear  against  the 
face  of  the  head. 

The  Didymogastra  inhabit  the  hot  regions  of  America. 

One  cannot  establish  any  line  of  demarcation  between  the 
Zethusculuts  and  the  Didyviogastra ;  these  last  form  the  continua- 
tion of  the  same  genera  and  only  represent  the  more  lengthened 
modification  of  the  type.  The  two  series,  based  on  the  form  of 
the  antennse  of  the  males,  continue  themselves  in  the  Didymo- 
goiflra.  So  this  division  is  wholly  empirical,  and  should  not  be 
preserved  except  to  facilitate  the  determination  of  species.' 

A.  Antennae  of  the  males  terminated  by  a  rolled  spiral, 

89.  Z«  Poeyi  Sauss.  (Fig.  4,  4a.) — Niger,  mgose  panctataM,  metanoto 
▼iz  striato,  velntiuo;  petiolo  polito,  tenuiter  panctato,  gibboso  ;  secando 
abd.  segmento  lievi,  nitido,  pedancnlo  mediocriter  elougato ;  inandibuliR, 
frontis  fascia, orbitis  bis  iDterrnptis,  pronotoaiitice,maciili8  2subalaribuB, 
tegalis,  scatello  et  post-sciitello  atitice,  roaoulid  2  metanoti,  petioli  apice 
peiiibusqae,  aarantiacia ;  his  rafo  vel  uigro  variis  ;  abdomine  ultra  peti- 
olam  rafo;  alis  flavescentibas,  apice  grisescentibus. 

%,  Fronte  carinato ;  clypeo  aurantiaco,  etnargiiiato,  bidentato;  mandibnlis 
flavis;  anteniiarnm  articulis  1-2  rafis,  fascia  flava;  flagello  sabtas  flavo- 
annolato,  apice  cochleato,  flavo. 

Zethut  Poeyi  Sauss.  Revae  et  Mag.  de  Zool.  1857,  270. 

Total  length,  14  mm. ;  wing,  10  mm. 

Head  and  thorax  quite  densely  cribrose  (moderate  and  a  little 
irregular  often,  in  form  of  an  oblique  prick  of  pin).  Ocelli  pro- 
minent, arranged  in  a  rather  large  triangle.  Vertex  %  forming 
a  ridge  in  form  of  a  T,  of  which  the  vertical  limb  touches  the 
clypeus.  The  posterior  part  of  the  vertex  a  little  more  elevated 
than  the  ocelli.      Thorax  contracted   before,  its   margin   little 
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salient.  Scatellum  punctured  with  coarse  points,  and  divided  by 
a  groove.  Metathoraz  punctured  on  each  side  of  its  summit, 
neither  punctured  nor  striate  on  its  posterior  face,  but  velvety. 
Enlargement  of  the  petiole  convex;  its  swelling,  seen  in  profile, 
is  more  salient  near  its  base,  and  is  depressed  and  contracted 
behind ;  on  its  extremity  is  an  excavation.  This  enlargement, 
seemiogly  smooth  and  polished,  is  quite  finely  punctured.  Second 
segment  very  shining  and  polished,  its  pedicle  equalling  a  third 
of  its  length  and  widening  posteriorly;  the  globular  bell,  as  long 
as  wide,  enlarging  gradually.  Seen  in  profile,  it  is  much  more 
swelled  above  than  beneath. 

Insect  black,  with  orange  markings,  which  are  in  general 
arranged  as  follows:  sinus  of  the  eyes,  the  transverse  bar  of  the 
frontal  T,  a  point  on  the  summit  of  each  eye  and  the  orbit  behind 
the  eyes;  the  prothorax,  wholly  or  in  part,  a  spot  under. the 
wing,  wing-scale,  the  anterior  portion  of  the  scutcllum  and  of  the 
post-scutel,  two  spots  on  the  metathorax  and  the  extremity  of 
the  petiole,  orange.  These  markings  are  more  or  less  developed; 
they  may  be  more  extended,  or  in  part  wanting.  The  remainder 
of  the  abdomen  is  of  a  beautiful  red  or  ferruginous,  with  the 
base  of  the  pedicle  black.  Scape  of  the  antennas  ferruginous. 
Feet  yellow,  varied  with  ferruginous.  Wings  ferruginous,  with 
the  end  lightly  gray,  carrying  a  little  reflection  of  violet 

9.  Clypeus  rounded,  black,  with  two  oblique  yellow  bands  at 
the  superior  margin ;  2d  joint  of  the  an*;enniB  ferruginous ;  a 
whole  band  of  yellow  under  the  wing;  the  margin  of  the  2d  abd. 
segment  narrowly  yellow. 

%,  End  of  the  antennae  rolled  spirally.  Clypeus  orange,  finely 
punctured ;  its  inferior  border  armed  with  two  separated  teeth, 
with  an  arcuate  border  between  them,  in  the  middle  of  which  is  a 
little  salient  tooth,  often  hardly  visible.  The  first  two  and  the 
last  two  articles  of  the  antennas  orange;  the  flagollum  annulate 
with  this  color  beneath ;  the  terminal  spiral  orange ;  the  last 
article  obscure. 

Var,  The  specimens  of  other  localities  possess,  without  doubt, 
more  of  black  on  the  abdomen  and  antennae. 

Re88.  a.  diff, — This  IHdymogastra  is  easily  distinguished  from 
Z.  Chicolencatl,  by  the  rugose  aspect  of  its  head  and  thorax,  by 
its  much  less  striate  metathorax,  by  its  petiole  more  swelled 
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above,  distinctly  punctured ;  by  its  second  segment  witli  its  less 
extended  pedicle,  and  by  the  yellow  markings  of  all  the  body. 

It  differs  from  Z.  Ifatzicatzin,  in  its  smaller  size,  in  its  much 
more  lengthened  thorax,  having  a  mesothoracic  disk  longer  than 
wide;  in  its  metathorax,  devoid  of  middle  carinse  and  of  smooth 
spaces  at  the  superior  angles;  in  its  scutellum,  simple,  depressed, 
angular  (not  emarginate)  posteriorly ;  in  its  less  enlarged  and 
more  ponctured  petiole,  and  in  its  head  smaller,  without  swelling 
of  the  vertex. 

The  %  differs  in  its  clypeus,  quadrate,  large,  convex  and  notched 
as  in  the  Z.  Foeyi,  not  flattened  and  advanced  in  the  middle  as 
with  the  Matzicatzin;  by  the  antenns  terminating  in  a  spiral,  by 
the  ocelli  placed  upon  a  scarcely  oblique  plane,  etc. 

Hab,  The  island  of  Cuba.  This  beautiful  insect  was  given  me 
by  Prof.  P.  Poey. 

Ob*ervation. — In  the  figare,  the  thorax  is  too  large  and  the  form  of  the 
abdomen  is  not  perfectly  natural. 

40.  Z«  RomandinUS  Sauss. — Niger,  cinereo-sericeas,  capite  lato, 
dense  paiictato;  thorace  grosse  oribrato,  aiitice  cristato-marginato ; 
scotello  couvexo,  saloo,  bipartito ;  metanoto  couvexo,  hand  foveolato, 
Telatino,  tenuiter  pnnctato,  supra  atrinqae  spatio  uitido  \av\ ;  petiolo 
dense  pnnctato,  nitido,  poetioe  panlam  attennato,  flavo-marginato ; 
secnndo  segmento  sat  breviter  peduncalato  tanqnam  in  Didijmogastra^ 
pirifonniter  dilatato,  marginem  versus  tenuiter  pnnctato,  tenuissirae 
flavo  sea  fermgineo-limbato ;  reliquis  punctatUy  piceo-limbatis ;  tegnlis 
ferrngiueo  marginatis,  pedibns,  fuscesoentibus ;  tibiia  intermediis  ilavo- 
Tariis;  alls  diaphanis,  snbfusceseentibus. 
9.  Clypeo  transversim  qnadrato,  flavo,  tenuiter  bidentato;  antennis  sub- 
tos  apicem  versus  flavo-annnlatis  et  apice  cochlea  fulva. 

Longitudo,  14  mm. ;  alae,  10  mm. 

Zdhus  Rnmandinw  Sadss.  Vespides   I,  20,  22,  pi.  iz,  fig.  1,  9  ,  1852. 
Rerne  de  Zool.  X,  1858,  164. 

Hob.  Cayenne.    (Typns  in  auctoris  musseo.) 

This  Ze//i  118  constructs  with  woody  fibres  and  gummy  materials 
several  rounded  cells,  with  thick  walls  toward  the  bottomland 
irregalsrly  united,  recalling  a  little  those  of  Bombus  (see  Sauss. 
Vespides,  I,  pi.  ix,  fig.  1,  c).  The  instincts  of  these  insects  appear 
to  progress  toward  the  habits  of  the  Social  W  asps. 
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41»  Z*  aurulentus  Sauss. 

ZethuM  aurulens  Sadss.  Vespides,  III,  121,  8,  pi.  yi,  flg.  5,  9 1 1B54. 
^a&.  Brazil. 

43*  Z*  Blatzicatzill  Sadss. — Niger;  capite  discotdali,  lato,  facie 
oribrata,  vertice  supra  inflato,  minus  oribrato;  oc<»ind  in  decliritatt 
/ronlis  sit  is  ;  thorace  grosse  cribrato,  postsontello  trnncato,  postic«)  ez- 
ciso,  carinato;  luetanoto  suloo  oonspioao,  at  foveola  nulla;  infra  Talde 
6tri»to,  supra  In^i,  in  medio  bioarinato ;  pntiolo  polito  impunctato,  Talde 
inflato,  apice  puucto  maximo  impresso ;  seeundo  segmento  louge  peduQ- 
oulato,  medio  margine  impresso,  oum  reliquis  rufo ;  tertio  puuctato,  iu 
medio  producto;  punotis  frontalibus  et  post-ocularibus  2,  pronoti 
margiuo,  maoula  snbalari  et  maculis  2  scutelli,  limboque  segmentorum 
1,  2,  ilavis ;  tibiis  rufls ;  alis  fusco-flavesoentibus. 

% .  Scutello  piano,  tenuiter  punctato,  infra  maoula  lavi  et  margine  in 
medio  subproducto  ;  antennarum  scapo  subtus  11a vo. 

Zethus  Matzicatzin  Sadss.  Revue  et  Mag.  de  Zciol.  1857,  271. 

Total  length,  18  mm. ;  wing,  11  mm. 

Mandibles  obliquely  truncate,  trenchant,  without  teeth,  but 
with  a  single  lobe.  Head  very  large,  much  wider  than  thorax  ; 
face  flattened;  ocelli  arranged  in  a  broad  triangle  and  placed, 
not  on  the  summit,  but  on  the  slope  of  the  vertex.  Vertex 
strongly  enlarged  transversely  behind  thp  ocelli,  but  swelled 
upward.  Face  offering  between  the  antennas  two  little  vertical 
carinsB.  Thorax  very  short,  quadrate,  depressed ;  the  margin  of 
the  prothorax  little  prominent.  Disk  of  the  meso thorax  wider 
than  long;  its  anterior  curve  describing  a  semicircle,  not  an 
ellipse  as  in  all  the  preceding  species.  Scntellum  divided  by  a 
channel.  Post-scutel  truncate,  angulate;  its  posterior  border 
offering  a  concavity  and  carrying  an  arcuated  ridge  interrupted  in 
the  middle  (which  especially  distinguishes  it  from  the  preceding 
species,  which  has  the  post-scutel  whole  rounded  above).  Mela- 
thorax  very  angulate,  having  four  sharp  ridges,  so  to  speak  :  1st, 
the  two  ordinary  lateral  ones,  which  here  form  two  sharp  crests ; 
2d,  two  other  very  short  ones,  which  start  from  the  angles  of  the 
post-scutel ;  the  middle  divided  by  a  strong  channel,  but,  properly 
speaking,  without  any  concavity.  The  summit  of  the  raetathorax, 
especially  the  space  situated  on  each  side  between  the  two  ridges, 
is  smooth,  shining,  not  punctured  (or  very  finely  striated),  the 
remainder  wrinkled.    The  flanks  under  the  lateral  ridges  smooth 
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and  shining.     Petiole  quite  lengthened-pedicalate ;  its  elliptical 
ealargeiBent  is  globularly  swelled  above,  as  high  as  wide  (sub- 
compressed),  having  on  its  posterior  extremity  above,  a  large 
excavation,  and  on  each  side-  a  large  transverse  groove,  which 
compresses  the  end  of  the  petiole,  hut  without  coalescing  with  the 
middle  groove.    Second  segment  lengthened-pediculate,  almost  as 
in  the  Z.  ChicotencoUl ;  its  globular  part  very  flat  beneath,  and 
much  swelled  above  from  its  base ;  its  first  posterior  border  a 
little  sinuous,  preceded  in  the  middle  by  a  vague  depression — its 
second  border  not  being  at  all  reflected.     Margin  of  the  third 
segment  formed  in  the  same   way,  but  the  first  border  more 
sinuous.     Head  coarsely  punctured ;  the  face  cribrose,  but  the 
vertical  inflation  very  much  less.     Thorax  cribrose  with  sunken 
points,  except  the  metathorax.     Petiole  and  abdomen  smooth 
and  shining,  while  the  last  is  very  finely  punctured.     The  third 
segment  punctured. 

Insect  black,  garnished  with  a  gray  or  slightly  golden  pile ;  two 
spots  on  the  face,  one  behind  each  eye ;  margin  of  the  prothorax, 
a  point  under  the  wing,  two  spots  on  the  scutellum,  and  the  borders 
of  the  1st  and  2d  segments,  yellow.  The  abdomen,  except  the 
petiole,  of  a  brown  purple  or  ferruginous.  Feet  black,  varied 
with  ferruginous.  Wings  washed  with  brown-yellowish,  nervures 
brown;  wing  scales  bordered  with  brown  or  yellow. 

S.  Clypeus  very  flat,  punctured;  its  inferior  margin  advanced 
in  the  middle,  entire  ;  a  smooth  lozenge  or  triangle  in  the  middle 
of  its  inferior  extremity ;  this  piece  is  black,  covered  with  gray 
hair — its  lozenge-shaped  part  smooth,  often  yellow.  Antennae 
black,  with  front  of  the  sc^pe  yellow  and  terminated  by  a  little 
ferruginous  hook. 

Re9S,  a.  diff. — See  the  affinities  of  Z.  Chicotencatl  and  Poeyi. 

The  Z.  niger  offers  also  two  metathoracic  carinse  starting  from 
the  anr^les  of  the  post-scutel;  but  in  this  species  the  post-scutel 
is  not  crenulated,  and  there  is  between  these  carinas  a  concave 
pit,  while  here  the  two  moieties  of  the  metathorax  remain  convex 
and  are  separated  by  a  deep  furrow.  The  thorax  and  the  head 
are  also  smaller,  etc. 

Hab.  The  gulf  side  of  Mexico.  Tampico.  I  have  taken  but 
one  specimen  (%). 

By  the  very  remarkable  form  of  its  clypeus  and  its  mandibles, 
4 
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this  species  deserves  to  be  noted  as  fit  to  perve  as  the  type  of  one 
section  of  this  genas. 


B.  Antennss  of  %  terminated  by  a  hook. 

48*  Z»  HilarianUS  Saitbs. — Gracilis,  niger;  capite  dense  pnnctato, 
sapra  et  pone  ociiloa  tumefacto ;  thorace  minas  dense  panotato ;  pro- 
nolo  valde  cristato-marginato,  sed  angalis  haad  acutis  ;  tnesouoti  disco 
oarinis  2  l8B\ribu9  trajecto;  post-scatello  medio  subdentato;  metanoto 
▼elutino,  ragoso,  striate,  in  medio  canalicalato;  abdominis  petioli 
tamf>faetioue  ovata,  sat  globoso-inflata  punotalata;  Beonndo  segmento 
globoso,  sericeo,  basi  sat  longe  petiolato  (petiolos  tertiam  partem  longi- 
tadinis  effiuiens);  segmentis  reliqais  panctatis.  Corpus  omnino  vela- 
tinum,  argenteo-sericeum ;  puncta  froutalia  2,  macuin  2  post^ooulares, 
antennarnm  artiouli  1-3  -et  apex,  thorax,  petioli  latera  et  pedes,  rnfa ; 
petioli  apex  et  lineola  atrinqae  in  seoandi  segment!  petiolo,  flava;  seg- 
mentornm  limbus  tenuiter  piceas  vel  rnfus.  Al»  iufascats,  coata  nigra. 
Longit,  0.016  mm. 

9*  Clypeo  convexo,  punctato,  apioe  late  subexoiso,  tridentulato ;  macalis 
2  latt*ra1ibas  rails. 

%  .  Clypeo  trnnoato,  rafo  vel  flavescente  maonla  media  et  basi  nigris,  vel 
nigro  margine  iufero  rafo  et  laterali  flavo;  anteunis  apice  ultimo 
miuato  rafo. 

Var,  Color  variabilis,  plus  minnsve  rufescens  vel  nigrescens ;  disoo 
mesonoti  obscaro  vel  nigro,  oarinis  rufia  ;  etc. 

Zethiu  Ililarianus  Sauss.  Vespides,  III,  120,  7,  pi.  vi,  ilg.  6,  9 ,  1854. 

Varies  in  having  the  margin  of  pronotam  and  the  post-scatel 
yellow,  and  in  the  distribution  of  colors,  the  reddish  and  blacK 
passing  one  to  the  other;  but,  nevertheless,  a  distinct  species 
by  its  mesothoracical  carinae. 

Hab.  Brazil.  Middle  of  the  province  of  Goyaz.  (The  type 
is  in  the  Paris  museum.) — Venezuela,  Caracas. 

44.  Z.  geniculatus  Spiir. 

Didymogastra  geniculata  Spin.  Mem.  Acad.  Tarin,  XIII,  1853,  80,  60. 
Ztthus  geniculaius  Sadss.  Vespides,  I,  22;  III,  120,  6. 

Metanoto  postice  bicarinato ;  colore  affinis  Z,  nigro. 
Hob.  Brazil.     Para.    (Typus  in  mus.  Taurinense.) 

45*  Z«  dicomboda  Spin. — Niger,  gracilis,  dense  punotatus,  cinereo- 
sericeos;  pronoto  autice  cristato-margiuato,  angalato;  mesonoti  disco 
bicarinato;  metanoto  convexo,  velatino,  hand  rugoso,  in  medio  striato. 
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Abdomen  gracile,  petiolQ  elongato,  param  inflato,  panotato,  apice  puncto 
impreaso  uallo ;  secaiido  segiiieuto  sat  louge  pediiiicalato,  ovato-dilatato, 
depresso  et  tenuiter  panotato. — Puiicta  2  frontia,  pronoti  ttt  tegalaruin 
niargo,  post-scutellum,  fasciae  2  nietanoti  et  abd.  segmentornm  1-2 
margo,  neo  non  fasoia  utrinque  petioli  seoundi  segment!  (vel  petioH 
apicis)  albida;  femora  intermedia  subtus  albido  varia;  alse  LyaliusB, 
▼euis  ferragineis,  apice  griseo-nebalo.-^SB.     Longit,  0.015  mm. 

9.  Cljrpeo  nigrOy  rugoso,  truucato,  sub-bidentato  (vel  sub-trideiitato). 

%,  Civpeo  albido,  supra  nigro,  margine  infero  bidentato,  teuaissime  nigro 
limbato;  autennis  uigris,  uucinatia. 

Epipona  dicomboda  Spinola!  Gay's  Historia  fisica  de  Chile  (Fauna  Chi- 

lena),  VI,  1851,  250. 
Zethus  diacombuda  Sadss.  Vespides,  I,  21,  25. 

Hah.  Chili.  (Typi  in  museo  Parisiens^  et  in  auctoris  servantur.) 

C.  Species  of  which  the  section  remains  undetermined, 

46.  Z«  €hicotencatl  Sahss.  (Fig.  5,  5a.)— Niger,  politus,  falvo 
hirtas,  clypeo  couvezo,  capite  dense  panctnlato,  tliorace  laerigato,  in 
medio  disco  nitido,  impunctato;  pronoto  antioe  et  pone  angulos  in 
lateribus  cristato-margiuato ;  metanoto  baud  excavato,  ubiqae  rago.se 
striato,  petiolo  param  iuflato,  impunctato,  nitidissimo,  secundo  segmento 
longe  pedunculate,  aericeo,  secundum  marginem  punctato,  margiue  snb- 
jacente  rt* flexo ;  anteunis  subtus  flavis;  puucti.i  2  frontalibus,  maculis 
2  metanoti,  et  abdom.  segmentorum  limbo  (aliquaudoque  pronoti), 
tibiisque  supra,  fla via ;  alls  ferruginescentibus.       9. 

Ztthua  Chicoiencatl  Sadss.  Revue  et  Mag.  de  Zool.  1857,  271. 

Total  length,  17  mm. ;  wing,  12  mm. 

9.  Mandibles  strongly  tridentate.  Clypeus  rounded,  very 
convex,  but  finely  punctured,  truncate  or  sub-bilobed  on  its  in- 
ferior border,  in  the  middle  of  which  is  a  smooth  space.  Head 
densely  punctured,  but  not  rugose.  Ocelli  salient,  placed  in  a 
regular  triangle  on  the  vertex,  the  head  a  little  contracted  behind. 
Thorax  shining  and  polished,  not  being  punctured  above  the 
middle;  margin  of  prothorax  forming  a  salient  lamina;  this 
margin  reflexes  upon  its  angles  and  prolongs  itself  behind,  along 
the  lateral  border  of  the  prothorax  over  a  moiety  of  the  distance 
from  the  wing  scale.  Mesothorax  punctured  along  the  scutellum. 
without  groove  on  its  hinder  part,  but  carrying  a  double  longi- 
tudinal groove  on  its  anterior  moiety;  scutellum  convex  and 
shining,  feebly  punctured.     Metathorax  a  little  flattened  behind, 
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having  a  very  small  groove,  strongly  striated  transversely  or 
rather  channelled  in  all  its  superior  and  posterior  surface  (situated 
above  the  lateral  ridges).  Some  striae,  hut  less  distinct,  also 
cover  entirely  the  lateral  faces  of  the  uietathorax,  beneath  the 
angles.  Enlargement  of  the  petiole  in  an  oval  form,  much 
lengthened,  depressed,  without  any  globular  swelling  above ;  its 
linear  portion  short,  equal  to  a  third  the  length  of  the  petiole, 
smooth,  shining,  without  punctures.  The  posterior  depression 
not  having  an  excavated  point,  but  a  transverse  shining  channel. 
Second  segment  much  lengthened,  pediculate ;  its  pedicle  form- 
ing almost  the  moiety  of  the  length  of  the  segment,  which  offers 
a  zone  of  fine  punctures  along  its  posterior  border;  the  second 
lamina  of  this  margin  a  little  reflected.  The  whole  insect  is 
covered  with  a  tawny  pile  almost  woolly  on  the  thorax,  gray  on 
the  metathorax,  a  little  golden  on  the  abdomen,  but  the  body  is 
polished  and  shining,  especially  the  petiole,  which  docs  not  show 
'any  punctures. 

Color  black;  antennse  ferruginous  beneath,  obscure  above. 
Two  dots  on  the  face,  two  spots  on  the  metathorax  and  often  the 
post-scutel  and  the  margin  of  the  prothorax,  yellow  or  tawny. 
Petiole  having  a  yellow  interrupted  border;  the  abdominal 
segments  wholly  or  in  part  margined  with  a  very  narrow  yellow 
line.  Feet  black.  Tibiae  yellow  before.  Wings  transparent, 
washed  with  yellowish-gray. 

Bess,  a.  diff, — This  species  appears  to  me  very  near  to  Z. 
tuhulifer.  It  may  even  be  identical;  which  I  dare  not  say  posi- 
tively, not  having  the  type  of  this  last  before  my  eyes,  and  being 
without  a  sufficient  description. 

It  is  very  recognizable  by  its  back  as  well  as  its  petiole,  being 
without  punctures  and  shining.  The  Z.  Chicotencail  is  not  diflB- 
cult  to  distinguish  from  the  Z.  Malzicatzin,  by  its  metathorax, 
rugose  even  to  the  summit  and  without  middle  carinae,  by  its  post- 
scutel,  which  is  not  notched  behind,  by  its  much  less  enlarged 
petiole,  by  the  border  of  its  second  segment,  which  is  punctured, 
and  by  the  second  lamina  of  its  bofder,  which  is  turned  up ;  per- 
haps also  by  its  thorax,  which  is  not  cribrose,  and  by  the  ocelli, 
which  occupy  the  summit  of  the  vertex. 

Hob.  The  gulf  shore  of  Mexico.  I  have  taken  it  at  Tampico. 
(The  Z.  tuhulifer  comes  from  Orizaba  in  the  Cordilleras.) 
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Observation, — In  the  figure  the  petiole  is  not  quite  suddenly  enough 
eularged,  and  the  profile  of  the  pedicle  of  the  second  segment  is  a  little 
too  short,  as  also  in  the  linear  part  of  the  petiole. 

47.  Z.  tubulifer  Sauss.  Vespides,  I,  18,  19,  9- — Niger:  clypeo 
rotaudato;  aut<mnarutii  scapo  subtus  ferragineo-uotato  ;  pruuoto  aiigu- 
lato;  panctis  2  frontalibus,  prouoti  margine,  tegulis  partini,  maculis  2 
scatelli,  fascia  interrapta  post-scntelli,  uiaoulis  2  metanoti,  margine 
liueolaqne  laterali  ntrinque  pt^tioli  apicis,  seginentorum  margine  puuo- 
ti;«que  coxarum,  flavis;  pedibas  fiavo-variis ;  alls  fumosis.  Longit, 
0.017-18. 

Bob.  Mexico.     Oriental  Cordillera. 

4S«  Z«  Zendalns  n.  sp. — Niger,  pnnctnlatus,  oapite  et  thorace 
griseo-serlcante ;  metanoto  tenuissime  strigato;  pronoti  fascia,  macula 
snbalari,  maculis  2  soutelli,  2  metauoti,  petioli  apicis  lineolis  2  laterali- 
bus,  et  lineolis  2  lateralibns  2'  segmenti  basis,  citrinis;  segmentis  reli- 
qaia  late  rafo-marginatis;  auo  rufo.     9 

9  •  Total  length,  14  mm. ;  wing,  10-11  mm. 

Head  and  thorax  densely  and  delicately  punctured.  A  little 
compressed  brilliant  point  between  the  antenn®.  Prothorax 
margined,  but  not  angulated.  Metathorax  velutinous,  very 
delicately  strigate,  divided  by  a  channel.  Petiole  ovate,  harrow, 
very  delicately  punctured  like  the  abdomen,  destitute  of  an  im- 
pression at  the  end.     Peduncle  of  the  2d  segment  rather  long. 

Black,  with  grayish  hair;  the  margin  of  prothorax,  a  spot 
nnder  the  wing,  two  on  the  scutel,  two  elongate  macules  on  the 
metathorax,  and  a  sinuous  lateral  line  on  each  side  of  the  extremity 
of  the  petiole,  a  line  on  each  side  of  the  peduncle  of  the  2d  seg- 
ment, and  two  dots  at  its  base,  lemon-yellow  ;  a  broad  fascia  on 
the  margin  of  segments  2d-5th,  and  the  6th  segment,  orange- 
jellow  or  rufous.  The  apex  of  the  petiole  has  no  yellow  margin 
and  no  groove,  but  the  base  of  the  peduncle  of  the  second  seg- 
ments has  two  yellow  dots,  which  can  be  easily  taken  by  error 
for  a  yellow  marking  of  the  apex  of  the  petiole.  Feet  black. 
Wings  smoky  with  a  golden  reflection,  the  nerves  black. 

9.  Clypeus  rounded,  densely  punctate,  black  like  the  antennae 
and  mandibles. 

-ffe««.  a.  diff. — Distinct  from  Maizicaizin  by  its  moderate  head, 
absence  of  impression  at  the  end  of  petiole,  and  absence  of 
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carinas  on  the  middle  part  of  the  metathorax.  Differs  from  Chi- 
ootencatl  by  its  prothorax  not  crested  on  the  sides,  its  petiole 
narrower,  etc.  It  comes  very  near  to  Romandinus,  but  the  thorax 
is  shorter  anteriorly,  more  narrowed  posteriorly;  the  petiole 
narrower,  less  inflated,  etc. 
Hab,  Mexico.     The  Oriental  Cordillera  (Mr.  Sumichrast). 

49.  Z»  miscogaster  Sadss. —  9*  Minntas,  niger,  dense  panctatas, 
ciiiereo  hirtas;  clypeo  iiitegro,  rugoso,  piloso ;  fronte  inter  antennas 
tran^iversiin  carinato;  ooellis  in  auiumo  fronte  eitis.  Thorax  autice 
crintatns,  cariuatus,  buiiieris  hand  spinosis;  postsicatello  et  metanoto 
liaud  rngosis,  velutinis,  lioo  tenniter  striato,  nee  carinato,  nee  distincte 
foveolato,  sed  sulco  profundo  diviso.  Abdomen  politum,  8criceum ; 
petiole  elou);ato,  pararn  iiiflato,  supra  parum  gibboso;  seoundo  segmento 
longe  pedunculato,  ovato-dilalato  subdepresso.  Capnt  immaculatam  ; 
pronoti  margo,  tnaonla  sabalaris,  maculs  scatelli  et  2  metanoti,  lineola 
Qtrinqne,  petioli  apex,  limbas  secundi  segment!,  lineolaque  ntrinque  in 
basi  pedancnli,  flava.     Alie  subpellucids,  venis  fascis. — Longit.  (1.015. 

Z,  discombod(e  siniilis  at  minor,  et  pronoto  hand  anguloso  differt.  A  Z. 
Romandino  difiert  statariL  graoiliore,  petiole  minus  punctate  et  minus  tame- 
faoto. 

Zethus  miseogaftter  SAD88.  Vespides,  I,  18,  18,  9i  1B52. 

Zethus  micfogaater  (per  errorem)  Sadss.  Revae  Zool.  X,  1858, 163. 

Hah,  South  America.     (Typus  in  auctoris  museo.) 

50*  Z*  binodls  Fabr. — Gracilis,  niger,  dense  pnnctatas.  Capnt  latnm, 
dense  cribratnm  ;  olypeo  rugose  cribrato,  integro.  Tliorax  cribratus, 
oristato-marginatns,  clypeo  coiivexo,  nitido,  cribrato;  postscutello  hand 
oribrato,  postice  truuoato,  Hed  cantbo  acnto  nullo;  metanoto  in  medio 
foveolato,  carinis  prominentibus  duabus  e  postscutelli  angulis  emergen- 
tibus ;  spatio  extra  carinam  sito  ntrinque  valde  striato-plicato ;  usque  ad 
oanthum  lateralem  aoutum.  Abdominis  petiolo  polito,  tenuiter  pnnc- 
tato,  sat  o7ato-tuniefacto,  apioe  utrinqne  flavo-notato;  secundo  segmento 
globoso,  longe  pedunculato,  nbique  tenuiter  punctato,  sericeo  .setoso,  in 
medio  margine  inipre:4S0 ;  tertio,  in  medio  margine  paulum  product©  ; 
20  et  30  tenui.tsime  flavo-marginatis;  reliquis  piceis  vel  ferrugineis. 
TibiiB  1,  2,  ferrugiiieSB.     Alas  subhyalinss.     Longit,  0.017. 

VcRpa  binodia  Fabr.  fint.  Syst.  Suppl.  1798,  264. — Coqdbb.  lUnst.  Icod. 

Ins.  pi.  XV,  fig.  2. 
Eumenes  binodia  Fabr.  S.  P.  287. 
Zeihua  binodia  Sadss.  Vespides,  I,  20,  23.* 


1  Tjrpus  in  museo  Parisiensi. 
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Zethus  niger  Sadss.'  Vespides,  I,  1852,  21,  24,  pi.  viii,  fig.  9.^ 

AZ.  Romaudino  diflert  metanoto  carinato,  foveolato  et  plicato;  petiolo 
globosiore  et  mitias  valde  punotato;  secundo  abd.  segmeiito  globosiore, 
magis  peduDcalato,  et  panotatiore ;  segmeotis  3-0  miuus  punctatis ;  tertii 
margine  in  medio  prodaoto. 

Eab,  Cayenne. 

51.  Z.  didymogaster  Spin. 
Zttkus  didymogaster  Spiff.  Ann.  Soo.  £nt.  Fr.,  1841,  X,  133,  O . 

Eab.   Cayenne. 

This  species  differs  from  Z.  binodis  in  its  very  wide  clypeus, 
having  a  straight  border,  armed  with  two  distant  teeth.  (Has 
not  the  author  taken  a  male  for  a  female  ?  Only  the  males  have 
the  elypcus  twice  as  wide  as  long.) 

53.  Z»  f  USCUS  PSBTT. 

Didgmogastra  fusca  Pbrtt,  Deleot.  Aniin.  Artio.  145,  pi.  XXVIII,  fig.  5, 

9 ,  1830. 
Zethus/uacus  Sadss.  Vespides,  I,  19,  21 ;  III,  120. 

Bab.  Brazil.    Amazon. 

58.  Z.  Smitliii  Sads8. 
Zethus  Smithii  Sauss.  Vespides,  III,  122,  9,  $. 
Metanoto  striato ;  alis  fasco-oyaneis. 

Eab.  South  America. 

SPECIES  WHICH  I  DO  NOT  KNOW. 

The  following  species  of  the  genus  Zethus^  all  from  Brazil, 
have  been  described  by  Fred.  Smith  in  the  Catalogue  of  the 
YespidsB  of  the  British  museum,  page  11-18. 

Z.  pallidus — sc u Ipt uralis — dubiusi 

Z.  carinatus — albopiclus — gracilis — laevinodus, 

'  Tjpns  iu  aactoris  mnseo. 

I  Errata.  Pig.  8,  pi.  viii,  Vespides,  I,  does  not  represent  this  species, 
but  Z,  piriformis. 


:i 
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Gen.  L.ABIJS  Sauss. 
Labua  Sauss.  Reise  d.  Oesterr.  Fregat.  Novara.  Hjm.,  p.  3. 

* 

Mandibles  short,  obliquely  truncate,  with  3-4  terminal  teeth. 
Maxillas  elongate;  their  palpi  elongate,  6-jointed.  Labium 
elongate,  quadrifid,  its  palpi  4-jointed.  Head  rounded,  swelled 
at  the  occiput ;  clypeus  rounded  or  truncate. 

Thorax  elongate ;  its  anterior  angles  sharp. 

Abdomen  very  slender;    its  petiole  elongate,  linear.      W^ings 

somewhat  as  in  Eumenes  and  Zethus. 

As  the  forms  of  the  insects  of  this  type  are  becoming  various, 
one  could  well  think  that  the  genus  Labus  might  be  fused  into 
G,  Elimus,  which  only  differs  from  this  by  another  form  of  thorax 
and  petiole.  Such  differences  occur  under  the  species  of  the 
genus  Zethus, 

A.  Petiole  filiform  at  base,  a  little  widened  posteriori f/ ;  its 
extremity  margined  by  a  transverse  rounded  cordon  pre- 
ceded by  a  transverse  channel  (as  in  Eumenes  of  Division 
Omicron).  Second  segment  sessile,  elongate.  Metathorax 
attenuated.  Head  inflated.  Second  cubital  cell  much  pro- 
longed at  the  basilar  extremity ;  the  second  recurrent  vein 
inserted  after  the  middle  of  its  posterior  border.  (Asiatic 
type.)    L.  Spiniger  Sauss.,  L.  Humbertianus  Sauss. 

B.  Petiole  linear,  slender,  prismatic ;  2d  segment  subpedicu- 

late.  Thorax  elongate;  metathorax  short;  prothorax 
crested  anteriorly.  Second  cubital  cell  equally  dilated  at 
both  extremities;  second  recurrent  vein  inserted  in  the 
middle  of  its  posterior  border.    (American  type.y 


1  The  gen  as  Elimua  wonld  make  a  third  type: — 

C.  Petiole  linear,  rather  thick  (very  elongate,  somewhat  piriform),  biden- 
tate;  its  extremity  marked  with  an  impressed  point;  head  moderate  ; 
thorax  oval,  not  acnte  angled  anteriorly ;  metathorax  roanded ;  the 
2d  segment  elongate,  rather  attenuate  posteriorly  ;  2d  oubital  cell  in 
a  regular  truncate  triangle;  second  recurrent  nerve  inserted  in  the 
middle,  or  a  little  before  the  middle,  of  its  posterior  border. 
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1.  L.  SicheliamiS  n.  sp.  (Fig.  20,  14a.)— Niger,  gracilis,  thorace 
elongatiasculo,  amice  cristato-marginato,  superne  crassiascule  panctato; 
petiolo  lineari-prismatico ;  20  segmento  basi  sabpeduncalato ;  capitis 
maculis,  pronoti  margine  antico,  maculis  2  sciitelli  et  2  metaiiX)ti  ab- 
dominiaqne  Mgmentoraiu  marginibas,  flavis. 

Total  length,  11  mm.;  wing,  8  mm. 

9.  AntennsB  rather  clubbed.  Head  quite  orbicular,  rather 
swelled  and  rounded  at  the  occiput,  densely  punctured ;  a  little 
carina  between  the  antennae.  Mandibles  short  truncate,  armed 
with  three  terminal  teeth,  tricarinate  at  end.  Clypeus  ovate,  as 
wide  as  long,  a  little  truncate  at  tip,  covered  with  coarse 
punctures,  substrigate.  Ocelli  disposed  in  an  equilateral  triangle. 
Thorax  a  little  depressed,  flattened  above,  rather  ovate  (that  is, 
elongate),  rounded  posteriorly,  a  little  contracted  anteriorly, 
truncate  and  margined  with  a  crest;  the  angles  of  prothorax 
salient.  The  thorax  above  strongly  punctured,  not  so  strongly 
on  the  sides ;  the  metathorax  a  little  shagreened ;  the  lateral 
faces  of  this  not  punctured.  Metathorax  having  its  posterior  face 
Tertical,  somewhat  truncate,  triangular,  but  quite  arcuate  at  the 
summit,  and  margined  by  a  little  arcuate  ridge,  rough  and  obso- 
lete ;  the  hind  face  parted  by  a  depression  and  a  little  strigate  in 
the  groove.  Disk  of  mesothorax  elongate,  having  two  arcuate 
furrows.  Petiole  elongate,  quite  linear;  only  its  base  filiform; 
the  rest  depressed  and  compressed,  making  it  prismatic,  with  a 
dorsal,  two  lateral  faces  and  an  inferior  face ;  the  faces  having 
scattered  punctures ;  the  superior  one  not  parted  by  a  furrow, 
bat  with  a  round  impression  before  the  border ;  the  inferior  one 
carinated;  the  lateral  faces  having  the  margin  a  little  salient 
because  of  their  compression;  the  compression  being  more 
sensible  behind  the  middle  of  petiole,  so  that  the  anterior  part  of 
the  swelled  portion  is  a  little  wider  than  the  rest  and  a  little 
ovate.  The  rest  of  the  abdomen  nearly  impunctate;  the  second 
segment  globular,  but  its  base  a  little  funnel-shaped  and  articu- 
late by  a  very  short  neck  as  in  the  Zethusculus.  Anterior  tibias 
very  short. 

Black,  with  short  gray  pile.  Antennae  a  little  ferruginous  at 
the  extremity  beneath ;  a  spot  in  the  middle  of  the  mandibles,  a 
line  on  the  scape,  a  spot  on  each  side  of  clypeus,  two  dots  over 
the  insertion  of  the  antennae,  and  one  in  the  sinus  of  each  eye, 
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yellow.  The  anterior  margin  of  prothorax,  two  marginal  spots 
on  each  wing  scale,  post-tegulae,  two  spots  on  post-scutel,  two 
longitudinal  fasciae  on  the  mctathorax,  the  end  of  petiole  and  the 
margin  of  the  abdominal  segment,  yellow ;  the  lamellar  margin 
of  these  also  yellow  or  ferruginous,  as  well  as  the  margin  of  the 
anus.  A  spot  at  the  end  of  the  femora  and  a  line  on  the  tibise 
of  the  first  two  pair,  yellow.  Wings  subhy aline  with  brown  veins; 
the  2d  cubital  cell  subtriangular ;  its  radial  tip  very  little  trun- 
cate ;  the  second  recurrent  nerve  inserted  in  the  middle  of  the 
posterior  margin. 

liess.  a.  diff. — This  remarkable  type  has  a  certain  resemblance 
to  the  Eumenes  of  Division  Zeta^  because  of  its  elongate  linear 
flattened  petiole;  but  this  is  not  so  much  flattened,  nor  parted  by 
a  furrow,  but  prismatic,  and  the  head  with  its  short  mandibles  is 
quite  that  of  a  Zethus, 

It  has  a  very  near  relationship  to  the  Asiatic  Labus  but  difi'ers 
essentially  by  its  prismatic  petiole,  a  form  which  I  have  not  yet 
met  with  in  the  Wasp. 

Hah,  Chili.  (This  insect  was  given  to  me  by  the  celebrated 
oculist  and  remarkable  entomologist,  Dr.  Sichel,  to  whom  it  is 
dedicated.) 

* 

Gen.  BISCCEUIJS  Latb. 

Lip  moderate.  Labial  palpi  composed  of  four  articles.  Max-^ 
illary  palpi  composed  of  six  articles.  Mandibles  short,  obliquely 
truncate.  Head  often  enlarged  and  a  little  emarginate  behind. 
Thorax  lengthened,  often  angulate  before.  Abdomen  pcdiculate ; 
the  first  segment  transformed  into  a  campanular  or  linear  petiole. 

This  genus  diflFers  from  Zethus  by  its  labial  palpi  composed  of 
four  articles,  and  from  Eumenes  by  the  mandibles  which  are  not 
prolonged  in  the  form  of  a  beak. 

This  genus  connects  itself  to  Zethus  by  its  mandibles,  and  to 
Eumenes  and  to  Odynerus  by  its  complete  palpi ;  the  forms  of 
its  representatives  are  also  intermediate,  in  some  degree,  to  Zethus 
and  to  Eumenes,  and  somewhat  to  Nortonia  and  Zethus  by  the 
subpediculate  abdomen.  The  form  of  the  thorax,  often  bordered 
and  angulated  before,  especially  assimilates  it  to  that  which  one 
sees  in  the  Zethus, 
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!•  D«  merula  Cobtis. 


DiscaJius  merula   Curtis,  Trans.   Liuo.  Soo.   XVII,  325,  1834. — Sadss. 

Vespidea  III,  124. 
Epipona  citilensis  Spin.,  Oay's  Hist,  fisioa  de  chile,  Zool.  VI,  248,  1851. 
Dt^tcaplius  c/tilensis  Sadss.  Vespiiles,  I,  25,  1,  1852. 
Di$c€tlia$Spinola,^SA\JBa.  Vespides,  I,  25,  2,  1852,  III,  124. 

Hab.  Chili. 

%  D»  pulchelllis  Sadrs. —  9*  Parvalas,  pnnctnlatas  ;  olypeo  piri- 
formi;  apice  traucato;  pronoio  antice  biaugalato,  niHtauoLo  rotuiidato  ; 
petiolo  brevissiino,  campaualato  grosse  pandato;  apice  puucto  iuipresso ; 
abilominis  secando  segmeuto  nitido,  supra  inflato. — ludectuin  nigrum, 
maudibulis  pnncto  basali,  cljrpei  apice  macula  uigra,  fascia  froutali, 
paocto  post-scutellari,  scapi  fascia  autica,  flavis;  aiitennarum  flagello 
snbtns  ferrngineo;  pronoto  antice,  tegulis,  scutellis  et  nietauoto,  flavis, 
(sed  pnncto  in  tegulis  et  matanoti  sulco  nigris ;)  abdominis  segiiientorum 
1^  2'  Umbo  et  secnndi  maoulis  2  lateralibus,  flavis;  pedibus  flavis, 
fasco-variis ;  alls  bjalinis,  stigmate  et  areola  radiali  fuscis,  costa  f us- 
cesoente. 

%,  Mandibalis  et  clypeo  flavis;  hoc  apice  snbbidentato,  antennaram 
nncioo  minuto  ferrngineo. 

Dlicadius  pulchellus  Sauss.  Vespides,  III,  127,  15. 

'  Hah.  Mexico ;  Jamaica. 


Legion  II.  The  Odynerltes. 

Mandibles  more  or  less  lengtliened,  terminating  in  a  point, 
forming  generally  by  their  union  a  long  sharp  beak,  or  when 
crossed,  an  X.  Their  teeth  placed  on  their  inner  border  (  Vide 
Saassure,  Vespides,  I,  p.  27,  11). 

Qen.  EITIIUBIVES  Fabb. 

Organs  huccate,  very  long.  Tongue  long,  a  little  plumose. 
Galeae  (or  appendices)  of  the  jaw  very  long.  Palpi  lengthened  ; 
labial  composed  of  four  articles;  the  maxillary  of  six.  Mandibles 
very  long,  sharp  pointed,  having  a  triturating  lateral  border  and 
forming  by  their  union  a  lengthened  beak.  (In  exceptions  the 
mandibles  are  sometimes  shorter.) 

'  A  variety  of  ChiUnnt, 
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Head  much  compressed  transversely,  that  is,  wide,  but  not  thick, 
nor  enlarged ;  the  eyes  very  convex  and  entirely  covering  the 
cheeks.  Clypeus  always  longer  than  wide,  with  a  variable 
termination  (bidentate,  indented,  truncate,  or  rounded). 

Thorax  variable,  globular,  or  long  quadrate,  rarely  compressed, 
but  always  without  spiuiform  angles. 

Abdomen  lengthened  pediculaie.  The  first  segment  forming  a 
linear  or  subcampanulate  petiole,  about  as  long  as  the  thorax ; 
the  remainder  of  the  abdomen  pyriform. 

This  genus  is  very  abundant  in  species,  and  is  found  over  all 
the  surface  of  our  globe.  It  is  broken  up  into  peculiar  types,  of 
which  one  (Division  Alpha)  is  represented  everywhere,  and  the 
others  solely  on  one  part  of  our  planet.  These  types  are  con- 
nected by  natural  transitions  which  embarrass  one  in  assigning 
them  very  fixed  limits. 

The  Eumenes  are  well  represented  on  the  new  continent.  Of 
six  divisions*  into  which  I  have  divided  the  genus,  four  are  found 
on  the  Western  Continent,  but  the  divisions  Pachymenes, 
OmicroUy  and  Zeta^  are  only  represented  in  the. tropical  parts  of 
America.  The  insects,  peculiar  to  the  Division  Oniicron^  inhabit 
all  the  equinoctial  parts  of  the  continent ;  and  those  which  belong 
in  the  Division  Alpha^  extend  themselves  over  the  two  American 
continents  within  their  most  extended  limits. 

Division  PACHYMENES. 
(Saoss.  Vespides  I,  73,  III,  153.) 

Abdomen  much  depressed,  never  compressed,  petiole  widened 
or  campanular,  parted  by  a  groove ;  its  hinder  margin  having 
usually  a  transverse  groove;  clypeus  generally  bidentate;  body 
smooth,  silky,  and  chatoyant  or  velvety ;  wings  large.  (American 
type.) 

These  insects  have  the  appearance  of  Polyhia^  as  the  Monte- 
zumia  have  that  of  Synceca.  It  is  especially  by  this  appearance 
that  one  recognizes  them  an9  the  semblance  holds  good  in  the 
depressed  form  of  the  petiole  and  in  the  pyriform  abdomen  as 
well  as  the  silky  appearance  of  the  body. 


I  I  do  not  connt  the  Division  Piireumenes,  which  is  worthy  to  form  a 
genns  (Etudes  sar  la  Famille  des  Vespides,  III,  133). 
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Among  certain  species,  the  thorax  becomes  narrow,  lengthened, 
compressed,  and  the  metathorax  is  sometimes  lengthened,  so  that 
the  resemblance  to  the  Polyhia  increases.  Although  the  Pachy- 
menets  present  a  series  of  forms  corresponding  to  those  which  one 
sees  among  the  Polybia;  yet  one  can  easily  distinguish  them  from 
these  social  insects  by  their  truncate  or  bidentate  clypeus,  which 
is  not  angularly  terminated  by  a  sort  of  tooth.^ 

This  group  is  not  as  yet  well  studied ;  most  of  its  species, 
which  appear  to  be  rather  numerous,  are  only  known  by  rare 
specimens  scattered  about  in  collections  which  have  much  simi- 
larity among  themselves,  all  having  a  silky  body  and  colors  pale 
or  variable,  so  that  one  can  easily  confound  thera. 

Unfortunatel}'^  it  is  impossible  for  me  here  to  establish  good 
differential  characters  between  these  insects,  from  only  knowing 
some  of  them  by  unique  specimens  and  not  having  under  my  eyes 
the  types  of  all  species  heretofore  described. 

I  established  the  genus  Pachymenes  in  the  monography  of 
solitary  wasps  to  receive  those  Eumenes  of  which  the  clypeus  is 
bidentate,  the  abdomen  depressed,  and  of  which  the  smooth  and 
satin-like  body  recalls  the  appearance  of  Polybia.  But  I  have 
now  renounced  this  section,  so  difficult  to  define,  although  includ- 
ing insects  of  a  very  peculiar  appearance;  for  since  that  time  I 
have  fonnd  many  American  Eumenes  having  the  clypeus  biden- 
tate at  the  end,  while  certain  Pachymenes  have  a  bidentate 
petiole,  which  destroys  one  of  the  differences  on  which  the  genus 
Pachymenes  was  founded.  I  have,  therefore,  undertaken  to 
reduce  the  consideration  of  this  generic  group  to  that  of  a  sim- 
ple division  of  genera,  and  this  division  itself  goes  over  into  the 
division  Omicron  so  that  it  is  impossible  to  fix  a  refined  limit 
between  them.  (Ex.  E.  SanlorAnna  goes  over  to  division  Omi- 
cron and  is  quite  close  to  E.  laevis.) 

1.  Form  rather  lengthened  ;  thorax  longer  than  wide  ;  abdomen 
hardly  depressed,  the  2d  segment  not  campanulas 

A.    Petiole  campanular,  enlarged^ above   beyond  the  middle, 


'  tn  1117  Monographie  des  Guepea  Solitaires,  I  have  confounded  certain 
»p<Kiie8  of  Polybia  described  by  Fabricins  with  the  Pachymenes.  See 
V<r4pideff,  III,  p.  153.  (On  the  line  before  the  last  of  that  page,  for  chrjf^ 
totJtoraij  read  pcdlipes.) 
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humped,  the  boss  divided  by  a  groove  ;  Us  extremity  bordered 
by  a  salient  band, 

a.   Thorax  rather  compressed,  lengthened. 

1«  £•  sericeilB  Sadss. — Gracilis,  fasco-niger ;  thorace  compresso; 
pedibus,  petiolo  et  thorace  supra  ferrugiDeo-fulvia ;  boo  vald«  fal70- 
yelutino  ;  alls  sabhyaliuis,  costa  fasca.      9  • 

Pacht/menes  tericea  Sauss.  Vespidea,  I,  74,  1  (Syn.  excl.) ;  pi.  xii,  fig.  5; 
111,153. 

Total  length,  19  mill. ;  wing,  15  mill. 

5.  Slender;  thorax  compressed,  rather  narrow  anteriorly. 
Head  black;  clypeas  bicarinate  at  the  extremity,  bidentate  or 
notched ;  the  inner  orbits  and  a  line  behind  the  eyes  rather  yel- 
lowish. AntennfiB  at  tip  a  little  ferruginous  beneath.  Thorax 
blackish,  but  having  its  upper  parts  ferruginous  or  ornamented 
with  yellowish,  and  all  covered,  as  well  as  the  sides,  with  velvety 
fulvous  hair,  rather  woolly,  which  makes  it  quite  fulvous.  Petiole 
slender,  ferruginous  velvety ;  its  base  brown,  its  extremity  a  little 
obscure  with  a  more  yellowish  border;  the  rest  of  the  abdomen 
of  a  brown-olivaceous  color.  Feet  ferruginous,  more  or  less 
brownish  or  yellowish. 

Bess,  a.  diff. — Very  much  resembles  auratus,  from  which  it 
differs  principally  by  its  quite  woolly,  velvety  hairy  thorax  and 
by  its  less  bidentate  clypeus. 

Hab.  Brazil.     Bahia.    (Paris  museum.) 

• 

3.  £•  auratus  n.  sp. — Falvo-olivaceiis  ;  capite  fasco ;  clTpeo  hiden- 
tato,  apice  testaceo-marginato ;  thorace  aareo-sericeo,  compresso,  meta- 
noto  valde  aDgusto,  sed  proDoto  antice  baud  eoarotato,  petiolo  campa- 
nulato,  g'lbboso,  buIoo  sabpartito,  apice  pancto  impresso,  basi  nigro; 
mandibalis,  orbitis,  pranoti  margiuibna,  mesonoti  et  metauoti  fasciia  2, 
scutellis,  tegaliaet  macula  subalari,  frequenter  testaceia  ;  alls  paalam 
ferrugineia.     9  • 

ToUl  length,  17  mill. ;  wing,  13  n^ill. 

5 .  Insect  slender,  of  an  olive-brown,  rather  velutinous.  Head 
blackish,  with  the  orbits  somewhat  bordered  with  testaceous; 
clypeus  flattened,  a  little  bicarinate,  toward  the  end  strongly 
bidentate;  its  teeth  spiniform,  separated  by  a  triangular  notch; 
its  extremity  and  its  inferioi*  border  yellow-testaceous,  as  well  as 
the  mandibles.     Antennae  ferruginous  beneath,  especially  toward 
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the  end.  Thorax  convex,  strongly  compressed^  strongly  con- 
tracted toward  metathorax,  but  not  on  the  prolhorax,  which  is 
squarely  trancate.  All  the  corselet  covered  with  a  silky  golden- 
jellow  pile ;  the  posterior  border  of  the  prothorax  and  its  anterior 
margin  aboat  the  angles,  two  bands  on  the  mesothorax,  two  on 
the  metathorax,  scutels,  wing  scales,  and  a  spot  under  the  wing 
testaceoas.  Abdomen  olive-brown,  silky,  having  an  olivaceous 
reflectioa;  petiole  campanulate  in  the  middle;  its  dilated  part 
cauying  a  boss  terminated  by  a  groove,  its  border  limited  by  a 
rim  or  rounded  band.  Its  linear  part  black  at  the  base  and  a 
little  testaceous,  second  segment  oval,  lengthened,  depressed. 
Legs  varied  with  testaceous;  wings  transparent,  ferruginous,  with 
the  extremity  griseous. 

Re^ii.  a,  diff. — This  species  resembles  the  E,  olivaceus  in  the 
form  of  its  head  and  of  its  abdomen,  but  its  thorax  is  more  com- 
pressed, more  narrow  and  lengthened  in  proportion ;  the  meta- 
thorax i3  much  compressed  and  is  not  bicarinatc. 

It  may  be  that  this  is  a  variety  of  the  E.  sericeus  of  which  the 
woolly  hair  of  the  thorax  has  been  rubbed  off? 

Hab,  Brazil.     Bahia. 

8.  £•  chrysotliorax  SArss. 

Pachymenes  chryaothorax  Sau8S.  Vespides,  III,  153,  43. 

Eab.  Brazil.     (Typus  in  rauseo  Parisiensi.) 

This  species,  of  which  I  cannot  again  examine  the  type,  is  most 
likely  a  var.  of  E.  sericeus.  It  is  proper  to  notice  that  the  forms 
should  be  those  of  E.  pallipes, 

6.   Thorax  not  compressed^  moderately  wide, 

4*  E.  pallipes  Sausb. — Fasco-olivaceus  ;  capite  nigro  ;  antennis  apice 
BQbtos  ferrngineis ;  clypeo  bicarinato,  apice  bispinoso,  teataceo;  orbitis 
partim,  mesonoti  fasciis  2,  scatellis,  metaiioto  superne  pleurisqne,  flavo- 
testaceis  ;  pedibus  ferrnginels ;  alia  ferrngineis,  apfce  fusco-nebniosis  ; 
petiolo  sat  dilatato,  soperne  tamido,  ante  marginem  canalicalatu.  9 . 
Longit.  17  mm. 
Pachymenes  pallipes  Sauss.  Vespides,  I,  75,  3  (Syn.  exol.) ;  III,  153. 

This  species  is  not  so  slender  as  the  preceding  ;  the  petiole  is 
wider.    The  insect  is  probably  sericeous  when  living. 
Var,  Prothorax  bordered  with  testaceous 
The  colors  are  certainly  very  variable. 
ffab.  South  America.    (Paris  museum.) 
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5.  £•  OliTaceus  n.  sp. — Olivaceo-fuscus,  clypeo  valde  bidenUto,  apice 
flavo-testaoeo;  thorace  aureo-sericeo,  antice  quadrato,  metanoto  superne 
bicarinato ;  p(>tioIo  tuinido  sulco  p^rtito;  antennis  sabtas,  tegnlia  et 
taraiR,  ferrugineis  ;  orbitarum  maculid  fascia  iutcrrupta  post-scatelli 
tibiisqae  extus  testacein ;  alls  diaphanis,  fernigiueis.     9  - 

Total  length,  20  mill. ;  wing,  15  mill. 

Brown-chocolate  or  olive.  Head  and  antennae  blackish.  Head 
and  thorax  very  delicately  punctured,  sericeous;  prothorax  broad 
and  square ;  metathorax  narrower,  short,  having  in  its  superior 
part  two  carinse  which  start  nearly  from  the  angles  of  the  post- 
scutel  The  whole  thorax  with  a  golden  reflection,  velutinous 
principally  on  the  metathorax.  Petiole  pyriform-campanular, 
swelled  above,  parted  by  a  delicate  groove,  bordered  by  a  cordon 
preceded  by  a  transverse  groove.  The  rest  of  the  abdomen 
depressed — pear-shaped ;  the  2d  segment  rather  elongate. 

AnteunflB  ferruginous  beneath,  principally  at  the  extremity; 
wing  scales  and  tarsi  ferruginous.  Mandibles,  a  line  behind  each 
eye,  and  often  the  inner  orbits  testaceous.  Tibiae,  knees,  and 
coxae  varied  with  pale  yellow ;  an  interrupted  line  of  this  color 
margining  the  post-scutel.  Borders  of  prothorax  often  ferrugi- 
nous or  with  golden  reflections.    Wings  transparent,  ferruginous. 

?.  Clypeus  oval,  black,  scarcely  punctate,  ending  with  two 
carinae  in  two  long  teeth,  separated  by  a  triangular  notch ;  its 
extremity  and  inferior  margins  yellow-testaceous. 

Bess.  a.  diff. — This  species  much  resembles  E.  obscurus  and 
ateVf  but  differs  by  its  metathoracic  carinae.  It  differs  from  E, 
hrunneus  by  its  scrolled,  swelled,  and  bordered  petiole. 

Hab,  Surinam.  This  species  has  been  communicated  to  me 
by  Capt.  Von  Heyden  from  the  Senkenberg  Museum  at  Frank- 
furt (Germany). 

6«  £•  Ol>SGlirils  Smith. — ^Validns,  niger,  sericens;  olypeo  apice  biden- 
tato;  mandibulis,  flagello,  pedibus  anticis  subtus,  pronoti  margioe 
postico  tegulisque,  ferrugiueis ;  alis  hyalino-ferraglDeis.     9  • 

Pachymenes  obscura  Smith,  Oat.  Brit.  Miis.  Vespid.,  34,  7  (1857). 

Total  length,  22  mill. ;  wing,  18  mm. 

9.  Black.  Clypeus  pyriform,  having  a  triangular  notch  at  its 
extremity,  and  bidentate ;  often  two  little  carinae  terminating  in 
the  apical  teeth.     Mandibles  long,  slender,  a  little  arcuated  at 


EUMENES.  65 

tip.  Thorax  rather  square  shaped  anteriorly,  not  margined. 
Petiole  campauulate,  rather  short ;  its  dilatation  broad,  swollen 
(superiorly ;  the  longitudinal  channel  quite  obsolete,  only  distinct 
on  the  anterior  part  of  the  dilatation.  The  rest  of  the  abdomen 
depressed. 

The  whole  body  very  smooth;  head  and  thorax  very  finely 
punctured,  covered  with  a  fine  fulvous  silky  pubescence.  Man- 
dibles, flagellum  of  the  antennae,  fore  legs  beneath,  posterior 
margin  of  the  prothorax  and  wing  scales,  ferruginous;  the  borders 
of  the  abdominal  segments  often  brownish  or  ferruginous.  Wings 
transparent-ferruginous  with  brown  nervnres;  their  apical  part 
griseoQS. 

Var.  a.  Legs,  knees,  etc.,  rather  ferruginous. 

b.  Abdomen  quite  black. 

c.  A  little  ferruginous  spot  under  the  wing ;  two  dots  on  base 
of  antenns. 

d.  An  interrupted  ferruginous  line  on  the  post-scntel  and  two 
obsolete  lines  on  the  mesothorax. 

m 

€.  Metathorax  and  scutels  marked  with  ferruginous  (obscura 
Smith). 

/.  The  general  color  brownish. 

g.  The  eraargination  of  the  clypeus  more  or  less  pronounced ; 
the  clypeus  not  bideutate,  only  a  little  emarginate  at  tip. 

/(.  A  yellow  mark  on  each  side  of  the  clypeus. 

Bens,  a,  diff, — This  species  much  resembles  E,  aier^  but  the 
thorax  seems  to  be  shorter  and  thicker.  It  differs  from  Aztecus 
by  its  shorter  petiole,  of  which  the  dilation  is  more  triangular, 
les^s  elongate,  and  by  its  clypeus  destitute  of  spines.  Compare 
E.  ater. 

Hab.  The  temperate  parts  of  Mexico.     Orizaba.     6  9. 

Yt  E»  ater  Sadfs. — Niger,  obsonre-sericans  ;  clypeo  bidentato,  snlfaron- 
marginato;  orhitis  partim,  post-Buntelli  fascia  interrupta  et  petioli 
iiiafgine,  sulfareis  vel  ferragineis. —  %  tibiis  flavo-variis. 

Pachifmenes  atra  Sadrs.  Vespides,  I,  75,  2;  III,  153. 

ToUl  length,  20  mill. ;  wing,  15  mill. 

Form  nearly  as  in  E,  obscurus ;  clypeus  bi dentate  in  the  same 
way;  the  same  punctuation,  but  a  little  smaller  in  size.     The 
metathorax  clothed  with  gray  pile.      The  petiole  not  quite  so 
5 
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much  dilated  posteriorly,  haying'on  its  hinder  part  a  very  obso- 
lete wide  chaDDel.  The  thorax  shorter,  more  convex ;  the  ante- 
rior margin  a  little  bordered. 

Black,  with  a  fine  sericeoas  reflection ;  flagellam  of  the  antennae 
beneath,  principally  at  tip,  ferruginous;  an  interrupted  line  ou 
the  post-scutel  and  on  the  hind  margin  of  the  petiole,  yellow. 
The  end  of  the  femora  and  the  iihm  a  little  tinged  with  yellow. 
Wings  ferruginous. 

9 .  The  emargination  and  the  lateral  borders  of  the  clypeus,  a 
line  along  the  orbits  inside  and  at  top  outside,  sulphur-yellow ; 
mandibles  in  part  and  the  tarsi,  ferruginous. 

Var.  The  mesopleur®  marked  with  ferruginous ;  the  end  of  the 
clypeus  not  yellow.     Margin  of  segments  brownish. 

% .  Antcnnse  terminated  by  a  little  brown  hook.  The  yellow 
ornaments  of  clypeus  more  extended.  Mandibles  black;  tibise 
with  a  yellow  band. 

Var.  No  yellow  border  at  the  petiole. 

Bess.  a.  diff. — This  species  diflfers  from  Olivaceus  by  its 
metathorax,  which  is  not  carinated. 

Hah,  Brazil.     Rio  Janeiro.     2  ? ,  2  %. 

B.  Petiole  pyriform^  depressed,  less  inflated  above,  not  divided 
by  a  groove. 

8»  E«  Santa- Anna*  (Fig.  6,  6a.) — Niger,  politufl,  vel  panctulatas, 
argenteo-serioeii8;clypeo  bidentato;  metanoto  brevi,  conyexo,  abdomine 
depreaso;  pnncto  froDtall,  proDOti  margine  postico,  et  antice  fascia  inter- 
rnpta,  scutelli  margine,  post-scut  el  lo,  maculis  Bnbalariba?,  et  Begmeii- 
torum  abdominis  1,  2  limbo  tibiarumqne  fascia,  luteis;  alls  fasco' 
venosis. — Valde  variabilis  species. 

Eumenes  Santa-Anna  Sadss.  Revue,  et  Mag.  de  Zoolog.,  IX,  1857,  272. 

Total  length,  16  mill. ;  wing,  11  mm. 

Of  medium  size.  Body  polished,  nearly  impnnctate.  Ocelli 
arranged  on  an  arcnate  line.  Clypens  bidentate ;  its  teeth 
spiniform.  Thorax  wide  and  quadrate  before ;  very  slightly 
bordered  anteriorly;  its  angles  a  little  rounded.  Metathora.x 
short,  convex,  as  among  the  true  Eumenes,  polished  and  punctate. 
Abdomen  much  depressed.  Petiole  nearly  of  the  length  of  the 
thorax,  campanulate,  smooth,  and  shining,  its  posterior  moiety 
very  wide  and  strongly  depressed,  its  posterior  border  thickened 
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in  a  marginal  cordon,  which  is  preceded  bj  a  transverse  groove ; 
the  convexity  not  divided  b^  a  longitudinal  furrow.  Second 
segment  short  above,  nearly  wider  than  long ;  its  posterior  border 
Dot  turned  op.  The  metathorax  has  its  lateral  faces  plane  and 
obliquely  cut 

laseet  black,  little  or  not  at  all  punctured,  but  smooth,  shining, 
and  garnished  with  a  silky  pile  of  gray  hair,  which  gives  it  a 
satin-like  or  silvery  appearance.  A  line  on  the  scape,  a  little  dot 
on  the  face,  a  line  behind  each  eye,  posterior  border  of  prothorax 
along  the  curve  of  naesothorax,  an  interrupted  border  on  the 
anterior  margin  of  prothorax,  two  spots  under  the  wings  and  a 
point  on  each  side  of  the  summit  of  the  metathorax,  anterior 
border  of  the  scutellum,  post^scutel,  and  border  of  segments  1,  2, 
of  a  sulphar-whitish  color,  generally  a  lateral  yellow  spot  smelted 
with  the  border  of.th«  petiole.  Antennae  black,  ferruginous 
beneath.  Legs  black,  the  tibiae  marked  with  a  yellow  line. 
Wings  transparent,  with  the  nervures,  the  costa,  and  the  radial 
cell  brown.  Wing  scales  red  or  brown ;  their  appendicular  scale 
yellow  at  the  extremity. 

9 .  Clypeus  margined  with  yellow  on  each  side. 

Var.  Clypeus  black ;  the  scape  only  tawny  beneath. 

%.  Hook  of  the  antennae  long  and  ferruginous.  Clypeus  black, 
argenteous. 

Var.  a.  No  spots  on  the  metathorax.  The  spots  of  the  thorax 
more  or  less  complete.  This  part  of  the  body  often  passing  into 
brown.     The  flagellum  ferruginous  beneath. 

Hab,  The  gulf  side  of  Mexico.  Tampico.  Orizaba,  Cordova. 
59, U. 

2.  Thorax  short,  globular.  Petiole  somewhat  funnel-shaped, 
mach  lengthened;  2d  segment  almost  the  shape  of  a  globular 
bell.     Body  velvety,  bristling  with  hair. 

9.  E«  frentricosus  Sauss. 

Paekymmes  ventricota  Sadbs.  Vespides,  I,  77,  5,  pi.  xii,  fig.  7. 

Var.  a.  Second  abdominal  segment  not  margined  with  yellow, 
6.  Wings  very  dark  with  brown  reflections. 
Hah.  South  America.     Sante  Fe  de  Bogota  (not  Carolina,  as 
a  false  "  etiquette"  made  in  print).     Venezuela. 
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Division  OMICRON. 
(Sau86.  Venpides,  I,  71 ;  III,  133,  148.) 

Body  sericeus.  Clypcus  9  bidentate,  often  bicarlnate.  Thorax 
very  short,  cubical  before,  globular  behind.  Petiole  very  elongate 
— pear-shaped,  not  campanulate  in  the  middle,  swollen  into  a 
polished  boss  at  the  extremity;  its  margin  bordered  by  a  polished 
cordon,  preceded  by  a  transverse  channel  or  constriction,  but 
without  impressed  point  at  the  extremity ;  the  marginal  cordon 
forming  a  simple  yellow  (or  black)  line,  without  indentations  as 
in  Division  a.  The  rest  of  the  abdomen  more  or  less  depressed, 
never  compressed,  often  polished.  Second  abd.  segment  having 
Its  colored  border  followed  by  a  second  lamellar  margin ;  second 
cubital  cell  short.  AntcnnoB  of  males  with  a  very  small  terminal 
hook,  or  even  quite  destitute  of  hook,  as  in  the  females. 

Ornaments, — The  colored  border  of  the  posterior  margin  of 
prothorax  more  pronounced  than  the  anterior  one  ;  fascism  gene- 
rally not  wide.  The  petiole  often  ferruginous  in  the  middle  and 
on  the  sides,  its  hind  margin  with  a  yellow  band,  and  often  also 
ornamented  on  each  side  by  an  oblique  yellow  line  fused  with  the 
yellow  border. 

This  section  only  contains  species  of  small  size.  The  head 
and  the  thorax  are  very  large  compared  with  the  abdomen  ;  they 
are  sometimes  cribrose  with  great  punctures  and  covered  with  a 
Kilvery  pile,  in  place  of  being  hairy,  sub-woolly  as  most  species  of 
the  Division  Alpha.  The  clypeus  is  more  or  less  bidentate,  never 
distinctly  truncate,  and  the  ocelli  have  a  tendency  to  arrangement 
in  a  straight  or  arcuate  transverse  line.  The  emargination  of 
the  eyes  is  situated  very  low,  almost  in  the  middle  of  their  height, 
and  these  organs  entirely  cover  the  sides  of  the  head,  which  is 
^liort.  The  antennas  are  inserted  very  low,  sometimes  below  the 
middle  of  the  head. 

The  thorax  is  drawn  together  so  as  to  become  at  times  wider 
than  long.  In  front  it  holds  in  effect  to  the  cube,  being  squarely 
cut;  behind  it  is  rounded,  tending  rather  to  the  globular  form. 
The  part  situated  before  the  scutellum  is  always  sensibly  wider 
than  long,  and  the  prothorax  is  not  in  the  least  attenuated ;  on  the 
contrary,  it  is  angulnte,  squarely  cut,  and  forms  the  wider  part  of 
the  thorax.  The  scufcls  are  quite  driven  back  upon  the  slope  of 
the  metathorax,  which  is  completely  drawn  together,  having  its 
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inferior  part  almost  retracted  before ;  its  posterior  face  is  con- 
vex, not  at  all  or  hardly  divided  by  a  channel  into  two  ridges: 
its  lateral  faces  are  oblique,  and  form  at  their  meeting  with  the 
binder  part  two  trenchant  vertical  edges.  Behind  the  wing  scale 
there  is  a  little  process  The  petiole,  at  first  slender,  expands 
at  the  extremity  more  like  a  small  funnel  than  in  a  pyriform 
shape. 

The  clypcQS  of  the  males  is  generally  not  colored  yellow  as  in 
the  division  Alpha,  but  resembles  that  of  the  female. 

The  most  perfect  type  of  this  little  group  is  the  E,  globicollis 
Spin. 

The  characters  which  call  for  enumeration  are  on  each  side  more 
and  more  effaced  among  the  species  which  by  their  form  approach 
to  the  type  of  Division  Pachymenes  and  of  the  Division  Alpha. 
(For  example  the  E.  callimorpha  holds  almost  middle  ground 
between  the  Division  Omicron  and  Alpha;  E.  Sumichrasti  has 
a  sort  of  impression  at  the  end  of  petiole,  as  in  Division  Alpha; 
E.  inf emails  has  the  second  segment  swelled,  subcom pressed, 
etc.) 

One  must  not  be  too  particular  about  the  indefinable  limits  of 
the  divisions. 

A.  Thorax  quite  shorty  cubic-globular,  larger  than  the  pear  of 
the  abdomen;  the  2d  segment  of  this  wider  than  long  (as  in 
genus  Tatua),  wide-globular, 

10.  £•  glollicollis  Spin.  9  • — N}g<*r,  cano-i^eHcens,  denfle-cribrato- 
paDOtatas ;  capite  latiore  qimin  loiigiore;  clyp(*o  pfiitagouali,  Isvi, 
pauctulato,  apice  snbfisso ;  thorace  globoso,  psne  latiore  quam  loiigibre, 
BQpeme  valde  convexo,  antlce  truncato,  vix  purspicuu  marginato ;  petiolo 
antice  lineari,  postice  trigonali.  parum  inargiiiatu;  20  abd.  seguieiito 
d«pres80,  trnpcato,  cnm  ReqaeiilibuB  valde  cano-illudente;  anteiinU 
sdbta?,  'mHcala  frontali,  prnnoti  niarghiibns,  scatellis  pedibusqne, 
petiolo  aabtas,  nee  non  abd.  Begmentornm  margine,  plus  minus  obscure 
fuico-f^rrngiuescentibnd  ;  orbitin  po.stice,  post-tegulis,  margiuequl  peti- 
oil,  flavis;  alls  ba«i  fuAcescentibus.  Long.  9  mill. 
Yariat.  fere  omnino  uiger,  vel  2^  abd.  segmento  flavo-limbato. 

Z€thu9  glohicoUa,  SriTiOLk  Ann.  Soo.  Ent.  Fr.,  1841,  X,  150,  pi.  xiii,  fig.  C. 
EumeneM  globicoUiM  Sausa.  Et.  Vespides,  III,  151,40,  pi.  viii,  fig.  6,  b'a. 

m 

Eab.  Brazil.  Para.  (Typus  in  museo  SpinoljB  (muF.  Tauri- 
nense)  et  in  aaetoris  museo.) 
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II..  E.  reglUus  Sadss.  (Fig.  7,  7a,  76.)— Miuutos,  niger,  subsericeas; 
thorace  minoray  sparse  cribrato-puuctato;  abdoaiiue  polito;  clypeo 
subeinarginato;  antoDnis  subtus  etprouoti  margiue  autico,  ferrogineU; 
puuoto  froutaliy  margiue  postioo  prouoti,  posUscutelli  et  abdominis  seg- 
mentornm  1-2,  llavU;  alid  iufuiicatU,  stigmate  opaco  ;  tegulid  ferra- 
giaeo-marginatiH. 

Eumenes  regulua  Saubs.  Rev.  et  Mag.  de  Zool.,  IX,  1857,  272. 

Total  length,  7^  mijl. ;  wing,  6  mill.     . 

9.  Very  small.  Head  densely  punctured.  Ocelli  placed  in  a 
line  very  little  bent,  not  forming  a  triangle.  Ciypeus  delicately 
punctured,  convex,  having  its  extremity  pointed,  hardly  notched 
and  bidentate.  Thorax  strongly  cubical,  offering  all  the  charac- 
ters of  the  division,  cribrose  with  large  deep  scattered  punctures; 
angles  of  the  prothorax  a  little  raised.  Metathorax  flattened 
convex,  only  divided  by  a  line,  cribrose  like  the  rest  of  thorax. 
Petiole  as  long  as  the  thorax,  polished,  not  cribrose,  linear  as  far 
as  the  middle,  then  enlarged  triangularly,  bossed,  swelled  above 
at  the  extremity  and  finally  bordered  with  a  salient  yellow  cordon, 
which  is  preceded  by  a  transverse  channel ;  the  pyriform  part 
of  the  abdomen  very  small.  Second  segment  globularly  bell- 
shaped,  depressed,  wider  than  long,  flattened  beneath,  convex 
above,  polished,  offering  a  satin-gray  reflection ;  its  hinder  border 
rather  concave,  cut  out. 

Insect  black,  clothed  with  a  silvery  pile :  mandibles,  the  scape 
and  extremity  of  the  antennae  beneath  and  a  point  between  their 
insertion,  ferruginous;  posterior  border  of  the  orbits  and  a  point 
in  their  sinus,  yellow  or  ferruginous ;  anterior  border  of  the  pro- 
thorax  ferruginous;  the  posterior  one  margined  with  a  yellow 
band,  which  makes  an  angle  with  a  ferraginous  or  yellow  fascia 
placed  on  the  sides  before  the  wing  scale.  Anterior  margin  of 
scutel,  post-scutel,  and  a  line  on  each  side  on  the  edge  of  the 
metathora.x,  or  only  a  spot  on  each  side  on  its  summit,  yellow; 
wing  scale  ferruginous  or  bordered  with  brown,  the  post-tegular 
process  yellow.  Often  there  is  on  the  thorax  something  of  brown. 
Petiole  often  having  its  middle  and  a  line  on  each  side  ferrugi- 
nous; its  hinder  margin  adorned  with  a  yellow  border,  fused  with 
a  yellow  spot  on  each  side  of  its  extremity.  The  second  segment 
margined  with  yellow.  The  other  segments  black,  or  bordered 
by  a  yellow  or  testaceous  submarginal  slightly  sinuous  band.    Feet 
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black,  varied  withferrugiuous;  tarsi  and  tibiae  let,  2d,  brown  or 
ferraginous.  Wings  transparent,  smoky ;  brown  along  the  ante- 
rior margin ;  the  brown  extending  as  far  as  the  end  of  the  radial 
cell.  Stigma  very  large,  black,  often  opaque,  surrounded  bj  a 
transparent  zone.  First  discoidal  cell  almost  rectangular;  third 
cubital  wider  than  long ;  the  second  small. 

S .  Thirteenth  article  of  the  antennae  very  variable,  sometimes 
mdimentary,  not  forming  a  hook,  bat  only  a  little  tubercle,  some- 
times forming  a  very  small  black  hook ;  sometimes  more  elongate, 
ferruginous.  Sometimes  the  antennae  are  simple,  as  in  the  females. 
Cljpeus  as  in  the  9 ,  hardly  emarginate,  shining,  black ;  its  infe- 
rior extremity  only  presenting  two  small  approaching  projections, 
or  a  little  parted  by  a  channel ;  black,  as  in  the  9 ,  or  with  two 
yellow  dots  near  the  summit. 

Var,  a.  Markings  of  the  thorax  often  femiginons  and  the  little 
process  situBted  behind  the  wing  scale,  not  yellow ;  the  yellow 
fasciae  of  the  last  segments  of  the  abdomen  dull,  sometimes  fer- 
ruginous. 

b.  Head  entirely  black.     Scutel  scarcely  marked  with  yellow. 

c.  The  scape  of  the  antennae  ferruginous,  obscure  above. 

d.  Wing  scale  ferruginous.^ 

e.  Petiole  quite  black. 

/.  The  yellow  ornaments  changing  into  ferruginous. 

g.  Metathorax  quite  black. 

h.  No  yellow  fascia  before  the  tegulae  on  the  sides. 

Common  varieties.— -A.  The  2d  segment  a  little  shorter ;  its 
margin  a  little  more  concave.  Hinder  margin  of  prothorax 
honey-yellow  or  fulvous;  scutel  and  post-scutel  dull  rufous,  meso- 
pleurae  dull  rufous.    (10  9,2  %.) 

Var.  Scutel  rufous,  post-scutel  yellow.  I  cannot  consider  this 
as  a  different  species. 

B.  Prothorax  quite  black,  with  the  hinder  margin  yellow; 
scutel  black;  post-tegulae  and  post-scutel  yellow;  two  yellow 
dots  on  top  of  metathorax,  or  two  lines  on  its  angles. 

Regs.  a.  diff. — Differs  from  the  E.  microscopicus  (its  near 
neighbor)  by  the  arrangement  of  the  ocelli,  which  do  not  form  a 
triangle,  but  only  an  arcuate  line. 

It  is  distinguished  from  E.  Mexicanus  by  its  small  size;  by  its 
yet  shorter  thorax,  more  analogous  to  that  of  the  E.  globicollis  ; 
by  its  abdomen,  longer  and  smaller  in  proportion ;  by  its  clypeus 
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not  distinctly  bidentate  at  the  end ;  by  the  opaqae  stigma  of  the 
wing ;  and  by  the  much  coarser  puncture  of  the  thorax.  It  differs 
from  JS.  ainculus  by  its  smaller  thorax,  polished,  impunctate 
abdomen ;  from  thoracicus  by  its  smaller,  regularly  convex 
thorax;  from  Ihtonaciis  by  its  grayish-silky  body,  its  pale  yellow 
ornaments,  its  narrow  abdominal  bands,  and  its  wings  in  which 
the  2d  recurrent  nerve  is  not  interstitial,  but  falls  into  the  2d 
cubital  cell.  This  Eumenes  much  resembles  Polyhia  occidentalism 
parvula,  etc.,  but  differs  by  its  clypeus  not  angular  and  by  the 
punctures  of  the  body. 

Bab,  The  hot  and  temperate  regions  of  Mexico.  Tampico, 
Cordova,  Orizaba.  (I  have  taken  several  specimens,  $  ^,at 
Tampico  and  at  Cordova,  44  ?;  27  %.) 

Fig.  7  represents  the  male  enlarged ;  the  petiole  is  a  little  too  abort,  and 
its  pyrifortn  part  too  large.  In  the  fig.  7a,  the  cljpens  is  not  Fnfflciently 
prolonged  at  the  extremity,  and  too  tmnoate.  In  the  fig.  76,  the  abdomen 
is  too  large. 

13.  £•  Totonacns  n.  sp. — Minntns,  niger,  nitidissimns ;  thorsce 
punctate,  petiolo  elongate,  lineari,  apice  trigonaliter  dilatato ;  pronoti 
margine  postico,  post-scutello,  metanoti  strigis  2,  abdominis  segmentoram 
1',  2'  margine  sat  late,  liete  flavis,  petiolo  medio  ferrugineo;  alls  infa- 
matis,  2*  vena  reourreute  interstitiali. 

9 .  Total  length,  8  mill. ;  wing,  6J  mill. 
%  .  Total  length,  7  mill. ;  wing,  b^  mill. 

9.  Quite  similar  to  E,  regulus;  only  differing  by  the  follow- 
ing :  Body  more  brilliant  black,  less  grayish -silky.  Clypeus 
shining,  delicately  punctured,  and  its  extremity  parted  by  a  groove, 
Rubbidentate.  Head  finely  punctured.  Scutel  convex,  parted  by 
a  strong  groove.  Metathorax  parted  by  a  groove  up  to  the  top 
as  in  Regulus,  or  still  more  strongly ;  more  polished,  punctures 
more  scattered.  Petiole  a  little  longer;  all  of  the  abdomen  very 
much  polished. 

Black :  A  spot  at  base  and  extremity  of  the  scape,  and  the 
extremity  of  antennae  beneath,  tawny;  a  spot  in  the  sinus  of  the 
eye  and  one  behind  the  summit,  yellow  or  tawny ;  posterior  mar- 
gin of  protborax,  post-tegulee,  post-scutel,  and  angles  of  meta- 
thorax, bright  yellow ;  the  middle  of  the  petiole  ferruginous ;  its 
margin  yellow ;  on  each  side  a  transverse  line  fused  with  the 
yellow  border ;  the  second  segment  with  a  rather  broad  yellow 
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fascia ;  those  following  with  a  piceous  border.  Tibioe  and  tarsi 
more  or  less  ferruginous.  Wings  cloudy,  the  2d  recurrent  nerve 
quite  interstitial,  or  even  falling  a  little  into  the  third  cubital 
cell. 

%.  Hook  of  the  antennae  very  small. 

Var.  a.  Metathorax  without  yellow  fascioe. 

6.  A  spot  under  the  wing  and  the  anterior  border  of  prothorax 
in  part,  yellow  or  tawny. 

Bess,  a,  diff. — This  species  is  an  example  of  the  difficulty  of 
the  study  of  these  numerous  little  Mexican  species,  which  is  not 
possible  but  with  numerous  specimens.  It  quite  resembles  E. 
regulus,  but  the  body  is  very  much  polished  (like  glass),  very 
black,  not  grayish,  and  the  more  elongate  filiform  part  of  the 
petiole  giyes  it  a  peculiar  appearai>ce ;  the  yellow  ornaments  also 
are  bright  yellow,  not  citron  ;  the  yellow  fascia  of  the  2d  segment 
is  wider,  and  nearly  double ;  the  tip  of  petiole  has  a  fascia;  lastly 
the  character  of  the  wing  is  a  very  sure  guide  in  distinguishing 
this  species. 

Hab,  Mexico.     Bafios.     3  ?,  1  ^. 

18*  £•  aTicnlns  n.  Bp. — Parvulos,  thoraoe  valido,  globose,  convezo, 
deose  cribrato-punctato ;  ahdomine  punctato;  petiolo  postiue  trigouali 
obscure  mfo-variegato,  scotellis  et  p«dibas  partim  rufis ;  alls  uebulosia  ; 
variat  8cat«llo  nigro,  post-scutello  flavo. 

9.  Total  length,  8-9  mill.;  wing,  6.3  mill. 
%  .  Total  length,  7.5  mill. ;  wing,  5  mill. 

5.  Form  much  the  same  as  in  E.  regulus.  But  the  thorax 
much  larger,  cubic ;  the  petiole  wider,  more  triangular  posteriorly, 
and  more  inflated.  Head  a  little  more  strongly  punctured,  thorax 
more  densely,  quite  densely  cribrose ;  the  petiole  and  abdomen  are 
also  densely  punctured,  but  not  so  coarsely  as  the  thorax.  Clypeus 
a  little  wider,  cribrose,  its  apex  also  subbidentate,  or  divided  by 
a  little  groove.  Disk  of  mesothorax  more  wide  than  long,  parted 
anteriorly  by  a  little  sulcosity;  scutels  quite  oblique,  forming 
altogether  with  the  metathorax  the  convex  hind  face  of  the 
thorax.     Second  segment  depressed. 

Black,  very  slightly  sericeous.  Tips  of  mandibles,  antenn© 
beneath,  a  frontal  spot,  a  line  behind  the  eyes, 'borders  of  pro- 
thorax,  mesopleursB,  tegulae,  scutels,  sides  of  metathorax  and  of 
\he  abdomen,  btrders  of  all  the  segments,  tibia;,  and  tarsi,  dull- 
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rufous.  Wings  cloudy,  iridescent;  nerves  and  stigma  blackish; 
2d  cubital  cell  as  iu  E,  regulus^  as  long  as  wide ;  its  radial 
margin  broad. 

Var,  a.  Mandibles  more  ferruginous.  Antennae  dull  ferrugi- 
nous with  an  obscure  line  on  the  scape,  and  blackish  on  the 
flagellum.         ' 

6.  Head  black  without  ferruginous  spots. 

c.  Prothorax  ferruginous. 

d.  Post-scntel  and  tegulse  blackish. 

e.  Prothorax  black,  only  the  posterior  border  ferruginous. 

/.  Angles  of  post-scutel,  post-tegulae,  and  border  of  petiole 
vellow. 

%,  Smaller.  Clypeus  grayish-silky.  Antenns  with  a  little 
ferruginous  hook.  The  frontal  spot,  scape  beneath,  margin  of 
petiole  yellow. 

Var.  Prothorax  black ;  its  hinder  margin  yellow ;  post-scutel 
yellow  ;  margin  of  the  abdominal  segments  yellowish. 

Common  variety. — Generally  of  small  size.  Body  quite  black; 
scape  and  apex  of  the  antenna  beneath  ferruginous.  Posterior 
border  of  prothorax,  post-scutel,  border  of  abdominal  segment, 
1st,  2d,  yellow ;  of  the  others  dull-yellowish.  Tegulae  fuscous ; 
feet  partly  ferruginous.  Petiole  not  so  much  dilated  posteriorly, 
more  pyriform  than  triangular.    (5  9,2  %,     Cordova.) 

Reus.  a.  diff. — ^^A  very  distinct  species  by  its  large  convex 
thorax  and  strongly  punctured  abdomen.  The  head  and  thorax 
are  much  as  in  ITioracicus,  but  the  dorsum  of  the  thorax  is  regu- 
larly convex,  not  deformed.  In  the  little  varieties,  the  thorax 
gets  smaller,  and  the  petiole  narrower  than  in  Begnlus,  but  the 
punctured  abdomen  always  enables  one  to  distinguish  the  species. 

Hah.  Mexico;  the  Oriental  Cordillera;  Orizaba,  Cordoba, 
Moyoapam.     (12  ?,  6  ^  ) 

14.  £•  thoracicns  n.  sp- — Parvulas,  niger  falvo-velntfnus  :  t1iorac« 
eat  valido,  globoso,  snp^rne  defonui,  luesonoti  disco  stibMcarinato, 
ntrinqne  foveolato  et  subgibboroso,  sparse  cribrato-punctato ;  abdoinine 
impnnctato,  petiolo  postice  piriformi;  corpore  obscure  rufo-vai iegato ; 
scntellia  rufis  ;  petiolo  flavo-limbato :  alia  nebnlosis. 

9 .  Total  length,  10  mW. ;  wing,  8  mm.  * 

%  .  Total  length,  9  mill. ;  wing,  7  mm. 

9.  Head  and  thorax  as  in  E.  aviculus.  Clypeus  punctured, 
but  not  bicarinate,  and  parted  by  a  groove  at  tip;  having  the  tip 
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flat,  a  little  traneate,  or  sub-emarginate.  The  head  a  little  more 
unequal ;  the  grooves  of  the  antennae  stronger,  etc.  The  thorax 
not  quite  so  large  nor  so  cubic  anteriorly ;  the  di»k  of  the  meso- 
thorax  somewhat  gibbous,  having  two  longitudinal  carinse  in  the 
middle  and  on  each  side  before  a  sort  of  sinking  or  excavation, 
behind  which  is  an  eminence  next  to  the  wing  scale;  two  sulco- 
sities  continue  the.  excavation  up  to  the  scute! ;  the  scutellum 
oblique,  parted  bj  a  groove ;  the  metathorax  still  more  divided 
by  a  groove.  The  thorax  covered  with  strong,  rather  scattered 
punctures;  on  the  metathorax  not  so  strong  Abdomen  polished, 
not  punctured,  or  only  indistinctly ;  petiole  more  elongate,  not 
60  broad,  behind  more  pyriform-truncate  than  triangular,  not 
much  inflated. 

Black,  with  a  fulvo-sericeus  pile.  End  of  mandibles,  antennae 
beneath,  a  frontal  spot,  a  line  behind  the  eyes,  and  a  spot  in  their 
emargination,  dull  ferruginous.  Both  borders  of  prothorax, 
tegulse,  post-tegulse,  scutels,  and  sides  of  the  abdomen,  obscure 
ferruginous ;  border  of  petiole  with  a  yellow  margin  ;  the  other 
segments  with  an  obscure  ferruginous  marginal  band ;  that  of 
the  third  and  following  segments  twice  notched.  Feet  ferrugi- 
nous, black  at  base.     Wings  cloudy,  nerves  blackish. 

%.  A  little  smaller,  but  quite  identical  with  the  female.  The 
clypeu.s  might  be  a  little  more  bideutate;  the  hook  of  antennae 
small,  blackish. 

Var.  a.  Antennae,  prothorax,  and  mesopleurae  more  or  less 
ferruginous. 

6.  The  disk  of  mesothorax  not  bicarinate. 

Bess.  a.  diff. — This  species  is  very  much  like  E,  amculus,  having 
nearly  the  same  coloration,  but  difl'ers  principally  by  its  not 
strongly  punctate  abdomen,  and  narrower,  longer  petiole.  It  is 
easy  to  distinguish  from  nil  neighboring  species  by  its  deformed 
mesothorax ;  in  other  things  quite  close  to  E.  regulvs, 

Eah.  Mexico.  Oriental  Cordillera.  (20  9,  3  S,  Mr.  Sunii- 
chrast) 

B.   Thorax  a  little  longer  than  wide.      The  2d  segment  of  abdo- 
men sometimes  rather  elongate. 

15*  £•  Bfexlcanns.  (Fiir.  8,  8a.) — Sat  TninntnR,  niger,  denjie  punc- 
Utas;  Rcntello  cra^sins  crihrato;  clypeo  piano,  ni'tido,  apice  Itispinopo; 
ntrinqnn  anttfniiis  sabtus  et  pronoti  margine  antioo,  ferrugineis,  punoto 
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frontali,  pronoti  margiue  poslico  et  aVxl.  segraentoruiii  1*,  2'  limbo,  flavU ; 
pedibus  obscure  ferrugiueis.  basi  uigrio;  alis  &ubiufu;ioatU. 

£umen€i  Mexicanua  Sadss.  Rev.  Zool.,  1857,  VI,  272. 

9*  1*otal  length,  11  tntll.  ;  wing,  8  inm. 
% .  Total  length,  10  mill. ;  wing,  7  mm. 

Not  BO  small  as  the  preceding ;  head  wide,  densely  punc- 
tured. Clypeus  pyriforra,  flattened,  terminated  by  two  shaq), 
spiniform  teeth  ;  a  frontal  carina  between  the  antennae  contiuaed 
by  a  delicate  sulcosity  up  to  the  middle  ocellus.  Thorax  cubical 
before,  rounded  behind,  nearly  as  wide  as  long;  densely  punc- 
tured throughout;  its  anterior  margin  a  little  turned  up. 

The  punctures  a  little  fineT  on  the  metathorax,  those  of  scutel- 
lum  coarse  and  more  distant  or  scattered.  Disk  of  mesothorax 
parted  by  a  delicate  sulcosity.  Abdomen  shining  and  polished  ; 
petiole  punctured  but  shining,  at  first  linear  and  then  truncate, 
pear-shaped,  bossed,  somewhat  bidentate,  rimmed  at  the  extremity ; 
the  rim  preceded  by  a  strong  constriction  ;  the  pyriform  part  of 
the  abdomen  shining  and  satin  like ;  very  finely  punctured  ;  the 
second  segment  a  little  contracted  behind,  slightly  depressed ;  that 
is,  wider  than  high,  somewhat  wider  than  long;  truncated  a  little 
from  above  downward  and  from  before  backward ;  that  is,  the 
inferior  face  is  a  little  longer  than  the  superior;  the  posterior 
border  slightly  sinuous  in  the  middle ;  the  subjacent  lamina  not 
sinuous. 

Body  black,  clothed  with  a  silvery-fulvous  pile.  Mandibles 
ferraginous  at  the  extremity  and  sometimes  tinged  with  that  color 
at  base.  A  yellow  or  ferruginous  spot  between  the  antennas; 
these  last  black  above,  ferruginous  beneath  ;  often  the  scape  is 
chestnut-bay  beneath  and  at  base.  Posterior  border  of  the  pro- 
thorax  marked  with  a  narrow  yellow  line;  the  anterior  and  lateral 
borders  rufous.  Scutellum  often  bordered  with  yellow  or  tawny 
anteriorly,  or  with  two  yellow  marks;  post-scutel  yellow,  with 
the  anterior  border  black;  petiole  a  little  ferruginous  on  the  sides 
and  on  its  narrow  part ;  the  two  first  segments  of  the  abdomen 
bordered  by  a  yellow  cordon  ;  the  lamellar  border  of  the  second 
and  the  margins  of  the  following  testaccus-rufous.  Feet  sombre 
ferruginous;  black  at  the  base.  Wings  smoky.  Wing  scales 
ferruginous,  marked  with  a  yellow  dot  on  their  posterior  margin. 

?.  Clypeus  black,  with  a  yellow  macula  on  each  side  near  tho 
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top,  or  bordered  with  yellow  on  its  lateral  margins,  or  entirely 
black. 

%,  Clypeus  yellow,  covered  with  a  silvery  pile  ;  the  flagellum 
of  the  antennae  more  ferruginous  at  base,  black  in  its  second 
part,  with  a  moderate  ferruginous  hook.  Thorax  a  lit\le  more 
elongate.   • 

Var.  Clypeus  bordered  all  round  with  black. 

Var.  In  both  sexes,  the  teeth  of  the  clypeus  are  more  or  less 
Bp'miform,  sometimes  the  notch  between  them  is  filled  by  a  little 
arcoated  border,  which  makes  the  teeth  short  and  not  spin! form. 
The  dilated  part  of  the  petiole  is  more  or  less  wide ;  more  or  less 
bidentate,  or  not  bidentate ;  the  frontal  and  mesothoracic  sulcosity 
not  distinct. 

a.  Clypeus  and  head  entirely  black.  Anterior  border  of  the 
prothorax  and  scutellum  black.     Petiole  without  ferruginous. 

b.  Clypeus  margined  on  both  sides  with  yellow. 

c.  Mesothorax  with  two  rufous  lines;  scutels  bordered  with 
yellow.  , 

d.  The  metathorax  and  mesopleurae  passing  to  ferruginous. 

e.  The  end  of  petiole  mixed  with  brown,  or  with  two  transverse 
lines,  smelted  with  the  yellow  border. 

/.  Abdomen  passing  to  brown. 

g.  The  yellow  marking  of  the  thorax  more  or  less  wanting ; 
no  spot  on  the  wing  scale. 

Bess,  a.  diff. — This  species  is  very  near  to  the  E,  callimorphus 
Sauss.,  but  is  distinguished  from  it  by  certain  characters  difficult 
to  describe.  The  clypeus  is  flatter;  its  teeth  are  a  little  shorter; 
the  ocelli  are  placed  upon  a  less  arcuate  line,  and  the  vertex  has 
two  transverse  grooves  between  the  summit  of  the  eyes  and  the 
external  ocelli.  The  thorax  is  more  coarsely  and  less  densely 
punctured  and  above  all  wider  and  larger  in  proportion;  its 
angles  are  a  little  upturned  at  the  shoulders.  The  petiole  is 
shorter;  its  dilatation  is  more  funnel  shaped,  less  pyriform.  The 
second  segriaent  seen  from  above  is  a  little  more  sinuous,  which 
renders  the  lamellar  edge  more  salient.  The  abdomen  is  more 
distinctly  punctured.  The  coloration,  finally,  is  strongly  analo- 
gous. Distinct  from  E.  regulua  and  toUmacus  by  its  larger 
size,  and  its  flattened,  bidentate  clypeus,  etc.  Differs  from  E, 
dmecua  by  its  smaller  size,  punctate,  not  velutinous  thorax,  more 
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inflated  petiole,  shorter  2d  segment,  witli  rather  sinuated  margin, 
etc.     See  also  the  E,  Nortoniana  and  Cressoniana, 

Hah,  The  Gulf  side  of  Mexico.  (I  have  taken  some  specimeng 
of  it  at  Tampico.)  The  Oriental  Cordillera,  Banio  (Mr.  Sumi- 
chrast).  ^9  9,  5  %, 

Nota, — Mr.  Sumichrast  attributes  to  this  insect  a  most  interest- 
ing nest  It  is  formed  of  a  mass  of  cellules  or  habitations  com- 
posed of  a  black  bark  which  seems  to  be  agglutinated  by  some 
gummy  material.  These  habitations  are  more  or  less  cylindrical 
and  gummed  one  against  another.  But  although  they  form  a 
double  row,  they  are  not  always  parallel  like  the  cells  of  social 
wasps,  but  a  little  oblique  the  one  upon  the  other,  which  renders 
their  arrangement  quite  irregular.  This  nest  is  fixed  upon  a 
little  branch  of  the  oak.  It  greatly  resembles  in  its  system  that 
of  Zethus  ItomandimiSf  which  I  have  cited  as  apropos  of  this 
species.  But  its  surface,  instead  of  being  fibrous,  is  here  cellulous- 
rugose;  one  remarks  here  some  little  rounded  or  polygonal  cells, 
the  borders  of  which  form  a  sort  of  reticulation,  which  is,  how- 
ever, but  a  simple  sculpture ;  the  fossettes  are  too  small  to  be 
compared  to  basal  sockets,  and  have  absolutely  nothing  in  common 
with  the  outlines  of  cells  which  one  often  finds  on  the  borders  of 
wasps*  nests.  I  should  not  be  surprised  if  this  nest  should  be 
rather  that  of  a  Zethus  than  of  the  E.  mexicanuSy  and  that  it 
should  prove  to  be  an  error  in  the  '*  etiquette"  mark. 

1.6*  £•  Sumiclirasti  n.  !tp. — Crnssiuscnlas,  nig'>r ;  cl7X>PO  bidentato  ; 
thorace  qnadrato,  t(M1ni^i!«im6  ragaloso;  abdomine  nitido,  petiolo  Hparse 
panctato,  campannlato,  iucrasRato-raarginato ;  apioe  sulco  diviso ;  froutia 
macala,  margine  po<)tioo  pronoti,  abdominis  segmentoram  1\  2'  limbo, 
post-scutulloqao,  flavis.     9  • 

Total  length,  11  mill. ;  wing,  8.3  mill. 

9.  Quite  closely  related  to  E.  Mexicanus.  A  little  larger. 
Clypeus  bidentate,  not  so  much  flattened.  Thorax  a  little  longer, 
not  so  distinctly  punctured  but  quite  delicately  sha^reened  all 
over.  The  petiole  more  campanulate,  wider,  truncate ;  mnch 
swelled,  also  bordered  by  a  salient  cordon,  but  parted  by  a  groove 
with  a  shallow  impression  before  the  border;  2d  segment  rather 
elongate,  the  lamellar  edge  very  narrow,  hardly  distinct,  although 
the  first  edge  is  not  thick. 

Black,  with  grayish-silky  reflection  ;   abdomen   silky-shining. 
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Tery  delicately  panctared;  the  petiole  distinctly  pcnctured. 
Mandibles  in  part,  antennas  beneath,  tegnlsB,  knees  and  tibise  partly 
rofo-fuscoQS ;  a  dot  between  the  antennae,  a  line  behind  the  eyes, 
kind  border  of  pro  thorax,  post-scutel  and  border  of  segment  1st, 
2d,  yellow ;  the  rest  of  the  abdomen,  even  the  lamellar  edge  of 
2d  segment,  quite  black.    Wings  cloudy. 

Resn.  (L  diff — Resembles  very  much  E.  Santct^Anna  and  Isevis^ 
Id  the  form  of  its  petiole,  but  this  is  parted  by  {^groove  at  the 
end,  and  the  thorax  is  shagreened  ;  the  petiole  is  also  shorter. 

Bob.  Mexico;  the  Oriental  Cordillera.  Orizaba  (Mr.  Sumi- 
cbrast). 

IT*  E.  Brasilanus  n.  pp.— Niger;  clypeo  nigro,  apioe  bideutato; 
thoraee  pnnctato,  qnadi-ato,  prouoti  margine  portico  ferragineovel  flavo, 
tegnlaniin  margtne  fermgineo;  abdominis  segraeiitorum  uiargiue  1-5 
flavo  limbato ;  mandibnlia,  tibiis  et  tariiis  aotioe  ferrugineis,  reliquia 
feimgincsoentibas ;  alls  snbinfuscatis.     9* 

9*  Total  lengtb,  lOJ  mm. ;  wing,  8^  mm. 

?.  This  insect  is  exactly  like  the  E,  mexicanus,  and  only 
differs  from  it  in  certain  characters. 

The  clypeus  is  less  flattened,  and  is  not  shining  but  dall ;  there 
is  hardly  any  frontal  carina.  The  punctuation  of  the  body  is 
apparently  the  same  or  a  little  more  dense.  The  scutellum  is  a 
little  less  strongly  cribrose.  The  antennsB  are  scarcely  ferrugi- 
nous beneath.  The  clypeus  and  the  scutels  are  entirely  black ;  the 
segments  3-5  have  their  borders  delicately  ornamented  with  yel- 
low above  and  beneath. 

This  species  may  be  but  a  variety  of  the  E.  mexicanus.  In 
both  species  the  2d  cubital  cellule  of  the  wing  is  quite  large,  tra- 
peziform,  with  straight  borders ;  the  radial  border  is  large. 

Hab,  Brazil.    (The  author's  collection.) 

18*  £•  IibtIs  MiBi.-^Niger,  oinereo-serlceus,  l»vts,  fere  impunctatns ; 
eljpeo  acate  bidentato ;  tborace  antioe  quadrate;  abdomine  depresso; 
petiole  depMsso-gibboso ;  mandibulia  et  autennis  subtus,  ferrngiueis; 
linea  soapi  antennarnm,  lineola  pronoti  margiuis  postioi  et  tenuissima 
margiDis  antici,  fascia  scutelli,  lineis  2  metanoti  et  margine  petioli, 
fltvis;  abdominia  segment!  j  rnfo  marginatis,  fascia  prseraarginali  ilava; 
tibiis  ilavo-variis  ;  alis  fnscesoentibns.  9  - 
Variat.  abd.  segm.  margiue  30-5^  ferrngineo. 

E.  eingulatus  Sacss.  Et.  Vesp.,  Ill,  151,  41  (Syn.  excl.). 

Total  lengtb,  12  mm. ;  wing,  9  mm. 
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This  Species  has  not  been  sufficiently  well  described. 

9 .  CI jpeus  flattened,  polished ;  its  apex  carinated  into  two  very 
acute  teeth,  separated  by  a  shallow  notch.  Thorax  globular, 
polished,  square  anteriorly,  with  its  angles  insensibly  raised 
Metathorax  very  delicately  punctured,  parted  by  a  channel 
Abdomen  polished,  much  depressed ;  the  second  half  of  the 
petiole  rather  wide,  although  swelled  above ;  the  hind  margin  of 
the  second  segment  straight ;  not  sinuous. 

Insect  black,  with  an  argenteous  reflection.  '  Antennae  slender, 
ferruginous  below  at  the  apex;  frequently  a  yellow  line  oa  the 
scape.  A  spot  on  the  forehead  and  in  the  sinus  of  the  eyes, 
yellow.  A  narrow  interrupted  line  on  the  anterior  border  of  the 
prothorax,  a  line  on  the  posterior  margin,  a  spot  before  the  wing, 
two  dots  on  the  anterior  angles  of  the  scutellum,  a  band  on  the 
post-scutellum,  and  two  lines  on  the  metathorax,  yellow ;  the 
margin  of  the  first  two  abdominal  segments  also  bordered  with  a 
yellow  line ;  that  of  the  petiole  smelted  with  two  lateral  spots ; 
the  lamellar  borders  of  segments  2d  and  following,  rufo-testace- 
ous  ;  this  color  preceded  by  a  fine  yellow  line.  Coxee  and  tibise 
ornamented  with  yellow.   Wings  cloudy,  with  golden  reflection. 

Hess,  a.  diff, — This  species  approaches  very  much  to  E,  colli' 
mor2)ha^  but  its  abdomen  is  much  depressed ;  the  petiole  not  so 
long,  more  dilated;  the  clypeus  less  notched.  The  thorax, 
although  more  polished,  has  just  the  same  form.  In  its  appear- 
ance this  Eumenes  quite  resembles  E,  niexicanus^  but  it  is  larger, 
the  clypeus  is  more  ovoid,  not  so  pyriform;  the  body  is  not 
punctured,  and  the  thorax  is  a  little  longer  than  wide.  In  its 
depressed  abdomen  and  its  irapunctured  body,  it  quite  resembles 
E.  SantorAnna,  but  it  is  more  slender,  less  depressed ;  the  thorax 
has  another  appearance,  etc.  Nevertheless,  it  annoys  me  much 
to  separate  E,  laevis  from  E.  Santa-Anna^  but  the  first  seems  to 
be  a  smaller  Brazilian  representative  of  the  last. 

Hah,  Brazil;  Para.  (The  type  in  the  collection  of  Spinola, 
Turin  mus.,  and  in  the  author's  collection.) 

Observation. — The  Fabrician  synonym  is  very  doubtful;  I  first 
adopted  it  according  to  the  collection  of  Spinola,  but  the  descrip- 
tion given  by  Fabr.  does  not  fit  our  insect,  which,  as  we  think, 
must  be  considered  a  different  one. 
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19.  C  IfOTaraB  Sadbs. — Gracilis,  niger,  flavo  et  badio  tenuiter  varie- 
galas;  antennis  sabtas  ferragineis;  clypeo  bidentato;  abdomiue  de- 
presso,  segmentis  aDguste  flavo-limbatis  ;  petiolo  elongato,  piriformi. 

E.  Novara  Sauss.  Reise  d.  Oeaterr.  Fregat.  Novara,  Zool.,  II,  Hjmeu.  6, 
1,  fig.  3. 

Total  lengthy  14  mm. ;  wing,  10^  mm. 

9.  Black,  sericeous.  Thorax  short,  globular,  very  convex. 
Petiole  elongate,  not  campanular,  bordered  by  a  cordon.  Body 
very  delicately  punctate,  the  metathorax  a  little  more  strongly, 
argenteo-sericeous.  The  extremity  of  the  mandibles,  teeth  of  the 
clypeus,  antennae  beneath,  a  spot  on  the  forehead,  fulvo-ferrugi- 
Dous ;  base  of  mandibles,  lateral  border  of  clypeus,  a  dot  in  the 
sinus  of  the  eye,  and  a  line  behind  their  summit,  yellow ;  a  line  on 
the  hind  margin  of  prothorax  and  a  line  on  each  angle  and  border 
of  tegulse,  ferruginous;  two  spots  on  the  angles  of  scutel,  a  line 
on  pQst-scntel,  a  dot  and  a  line  on  the  sides  of  thorax,  and  a  little 
line  on  the  margins  of  the  segments  of  abdomen,  yellow.  Feet 
black  with  the  coxae  maculate  with  yellow;  knees  and  tibiae  out- 
side yellow.  Wings  hyaline,  with  black  nerves  and  the  anterior 
margin  narrowly  brown. 

Var,  All  the  ornaments  more  or  less  yellow  or  ferruginous. 

Bess,  a,  diff. — This  species  has  a" depressed  form;  it  resembles 
E.  Santa-Anna,  although  it  i^  not  so  much  depressed,  and  more 
slender.  •  It  comes  very  close  to  E,  Isevis,  but  with  a  shorter 
thorax-  Not  having  the  type,  I  dare  not  give  a  more  approxi- 
mate composition.  It  is  a  little  larger  than  E,  olmecus,  and  a 
little  smaller  than  E,  Santa-Anna. 

Sab.  Brazil,  Bio  Janeiro.    (Museum  of  Vienna. ) 

M«  £•  miniltlia  Fabr. — E.  regulo  panio  major,  niger,  pnnotatas, 
anreo-8«riceas  ;  cljpeo  conveziasoolo,  pnnctalato ;  antennis  sabtas  fer- 
mgineo-Tariis ;  pronoti  margine  postico,  post-scatello  abdominii;qae  seg- 
mentoram  limbo,  flavis ;  pedibns  nigris,  tibiis  et  tarsls  obsonre  ferrugi- 
neis ;  alis  subinfascatis.     9  • 

fEumenes  minuta  Fabb.  Sjst.  Piez.,  291,  23  (1804). 

Total  length,  9  mm. ;  wing,  7  mm. 

5.  A  species  extremely  near  to  E.  mexicanus.     Size  a  little 
smaller ;  body  a  little-  more  slender ;    clypeus  slightly  convex, 
punctured  and  ovoid,  subemarginate  at  tip  (not  strongly  blden- 
6 
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tate);  no  frontal  carina.  Thorax  smaller,  a  little  shorter;  tbft 
angles  of  the  prothorax  not  upturned ;  the  petiole  more  slender;  the 
second  abdominal  segment  a  little  shorter  and  with  a  less  sinuous 
border.  The  scutel  having  about  the  same  punctuations  as  the 
rest  of  the  thorax. 

Insect  black,  clothed  with  a  golden  pile;  antennae  slightly 
varied  with  ferruginous  beneath ;  a  yellow  line  behind  the  summit 
of  the  eyes ;  posterior  margin  of  the  prothorax  and  post-scutel 
marked  with  a  honey-yellow  cordon ;  anterior  border  of  the  pro- 
thorax on  each  side  a  little  tawny ;  a  feeble  dot  under  the  wing 
and  the  post-tegulae  yellow,  as  well  as  a  narrow  border  on  all  the 
segments  of  the  abdomen.  (The  second  lamina  of  the  border  of 
the  second  segment,  also  yellow.)  Wing  scale  black,  bordered 
with  brown.  Feet  black,  tibise  outside  and  tarsi  ferruginoas. 
Wings  ^lightly  smoky,  stigma  opaque. 

Bess.  a.  diff, — It  is  larger  than  E,  regulus,  the  thorax  not 
covered  with  strong  punctures  but  finely  and  densely  punctured; 
the  end  of  petiole  not  so  much  canaliculate  before  the  margin. 
It  comes  quite  near  E.  iotonacus,  but  is  a  little  larger,  the  thorax 
more  densely  punctured ;  the  scutel  not  gibbous  and  not  parted. 

Bab,  Brazil. 

• 

31.  E.  cingnlatus  Fabb. 

Eumenea  eingnlata  Fabb.  S.  P.,  287, 13  (1804).— S Ansa.  Vespides,  III, 
151,  41. 

Hah,  Cayenne.  (Typus  Saussurii  in  mus.  Spinolse,  Taori- 
nensi.) 

33.  E.  parrulns  Saub?. 

Eumenea  pamdus  Saubb.  Vespides,  III,  149,  37,  pi.  viii,  fig.  6,  5a  (1854). 

Hub,  Brazil.    (Typus  in  museo  Parisiensi.) 

38.  £•  pusillus  Saitm. 
Eumenea  pusillua  Sauss.  Vespides,  III,  149,  38  (1854). 

Hah,  Brazil.    (Typus  in  museo  Parisiensi.) 

24.  E.  microsGopicns  Sauss. 

Eumenes  microacopiea  Sauss.  Vespides,  I,  72,  62  (1 852), 

Hah.  Brazil.    (Typus  in  museo  Parisiensi.) 
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These  species  are  imperfectly  known  ;  I  do  not  possess  them 
in  my  collection,  and  it  may  be  possible  that  our  E,  viinutus 
proves  to  be  one  of  them* 

C.  J%orax  not  so  wide ;  longer  than  broad ;  not  larger^  or  even 
smaller  than  the  pear  of  the  abdomen,  {Form  very  much 
as  in  Division  Alpha.) 

3d.  E.  c^allimorphusSAiTSS. — Niger,  levte,  gracilis ;  oljpeo  valde 
bidenUto ;  tborace  tenuiter  dense  panctato,  inesonoto  hand  saloato ; 
abdomine  gracilii  petiole  sabeloDgato,  angQBto;  aDtennaram  articalis 
1-4  ptas  minusreferragineis;  corpore  at  in  E.  Mexicano  flavo-ornato, 
petiolo  utrinqne  linea  flava. 

Total  length,  14  mm. ;  wing,  9  mm. 

E.  mlUmorpha  8ADBS.Et.  Vesp.,  I,  71,  61,  pi.  xiii,  fig.  4;  ibid.  Ill,  148. 
f  JEL  campanulata  Fabb.  S.  P.,  291,  22,  9. 

Clypeus  terminated  by  two  spiniform  teeth.  A  more  or  less 
distinct  frontal  carina.  Thorax  quadrate  before,  delicately  punc- 
tured ;  its  angles  slightly  reflezed.  Petiole  elongate ;  its  pear- 
shaped  part  slender,  truncate,  bordered,  and  channelled  as  in 
the  other  species.     The  abdomen  depressed. 

Black,  covered  with  a  very  short  silvery  pile ;  the  abdomen 
qnite  polished;  the  pile  making  it  appear  tenously  strigate. 
Antenne  beneath,  a  part  of  the  mandibles,  and  teeth  of  clypeus, 
ferruginous.  A  spot  on  the  forehead,  one  in  the  sinus  of  each  eye, 
a  line  behind  the  eyes,  yellow  tawny ;  both  borders  of  prothorax, 
(the  anterior  one  interrupted),  a  spot  under  the  wing,  post- 
tegnls,  anterior  border  of  scutels,  posterior  border  of  the  abdo- 
minal segments,  a  line  all  along  the  sides  of  the  petiole  and  an 
oblique  spot  smelted  on  each  side  with  its  border,  yellow  or 
rather  ferruginous.  The  extreme  margin  of  the  segments  2-5, 
brown.  Knees,  tibiae,  and  tarsi  most  ferruginous.  Wings 
smoky. 

9.  Clypeus  black,  with  two  yellow  spots  near  the  top;  its 
teeth  spiniform,  carinated. 

% .  Clypeus  yellow,  argenteous ;  its  teeth  not  so  sharp,  not 
carinated. 

Var.  The  colors  are  more  or  less  developed,  as  in  other  species. 
The  legs  more  or  less  ferruginous,  at  times  entirely  red ;  the 
petiole  beneath  and  on  the  sides  is  of  the  same  color ;  no  yellow 
line  upon  the  scntellum.     The  clypeus  is  more  or  less  strongly 
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bidentate,  the  teeth  arc  at  times  long,  sharp,  separated  by  an 
angular  notch  ;  often  less  long  and  separated  by  a  shallow  notch 
like  the  arc  of  a  circle ;  a  little  carina  often  parts  the  anterior 
margin  of  the  scatel.     Wings  with  some  violet  reflections. 

Bess,  a.  diff, — This  is  larger  and  more  slender  than  all  the 
preceding,  but  smaller  than  ^.o/mecu^.  It  makes  the  transition 
to  the  Division  Alpha.  It  has  the  same  coloration  as  most  of 
the  species  of  the  same  division,  except  that  it  possesses  all  along 
each  side  of  the  petiole  a  yellow  line.  The  petiole  and  the  pear 
of  the  abdomen  are  also  more  elongate,  the  2d  segment  longer 
than  wide. 

Hab.  Brazil.  2  9, 1  I  from  Bahia.  2  9  (coll.  Spinola),  from 
Rio  Janeiro. 

The  description  which  Fabriciua  has  given  of  his  E,  campa- 
nulata  does  not  mention  the  two  lateral  yellow  lines  of  the  petiole, 
nor  the  spots  of  the  clypeus,  nor  does  it  accord  well  in  the 
antennae  with  the  E.  callimorpha^  for  which  reason  we  do  not  dare 
to  assert  positively  that  this  is  the  E,  campanulaia  of  Fabr. 

There  are  probably  more  than  one  species  very  closely  allied 
to  this  which  might  be  easily  confounded  with  it ;  /.  i.,  the  fo^ 
lowing  description  which  I  find  in  my  notes  seems  to  indicate  a 
different  species  with  sulcate  mesonotum. 

26*  £•  incertns* — E,  calUmorpho  Bimillimas,  at  oljpeo  minns  blden- 
tsto,  mesonoti  disoo  2-  vel  4>8alcato ;  oorpore  nigro ;  antennis  snbtiis  el 
tibiis  eztas,  ferragineis  ;  proDoti  margiuibus,  petioli  lineis  literalibas  2 
et  margine,  segmentoramque  2O-401iDea  pnemarginali  tenaisBima,  snl- 
fareis.     9  • 

9 .  Figure,  size,  and  form  the  same  as  that  of  E,  callimorpha, 
but  differs  in  the  clypeus,  shining,  offering  also  two  carinse,  but 
less  strongly  bidentate ;  its  latero-inferior  borders  sinuate. 
Thorax  a  little  more  distinctly  punctured ;  the  disk  of  the  meso- 
thorax  offers  four  longitudinal  furrows. 

Insect  black,  shining,  with  silvery  reflections.  Antennee  ferrn- 
ginous.  beneath ;  a  fine  line  bordering  the  two  margins  of  the 
prothorax,  ferruginous  or  yellowish.  The  bordering  of  the 
petiole,  a  little  mark  on  each  side  of  the  middle  of  it,  and  a  spot 
above  toward  its  base,  sulphur-yellow,  as  well  as  a  fine  submar- 
ginal  line  upon  segments  2-4,  both  above  and  beneath;  the 
extreme  border  of  these  last,  black.  Tibiae  1st,  2d,  ferruginous 
before ;  wings  a  little  smoky. 


EUMENES.  85 

Eab.  Para.    (Collect,  of  Spinola.     Collected  by  Mr.  Ghiliani.) 
Maj  be  a  variety  of  the  E.  callimorpha  f 

ST.  £•  miles  n.  sp. — Niger,  panotalatas,  cinereo-serioanB ;  mandibalis 
pedibasqne  partim  rafla  ;  oljpeo  apice  bispinoso,  utriDque  fascia  aaran- 
tia ;  oorpore  valde  aarantio-Tariegato ;  alia  nigrescentibas.     9  • 

Length  of  the  wing,  10  mm. 

9.  Size  of  J^.  pomiformis,  smaller  th&ti  frcUernus. 

Black,  grayish-silky,  shining,  delicately  punctured.  Head 
rather  broader  than  long.  Mandibles  very  long,  arcaated  at  tip, 
reddish,  with  a  yellow  spot  at  base.  Clypeus  flattened,  ending 
in  two  sharp  spines,  in  which  fall  two  short  carinse.  The  borders 
of clypeas  yellow;  antennas  blackish ;  fulvoas  beneath  up  to  the 
4th  joint  A  spot  on  the  forehead,  one  in  the  emargination  of 
each  eye,  a  line  behind  the  eye,  a  fascia  on  the  fore  and  on  the 
hind  margin  of  prothorax,  a  spot  under  the  wing,  the  anterior 
margin  of  scatel  and  post-scutel,  and  two  fasciae  on  the  meta^ 
thorax,  orange  yellow.  Margin  of  the  wing  scales,  knees,  tibiae, 
and  tarsi,  ferruginous  ;  the  latter  rather  obscure  above.  Wings 
smoky,  rather  blackish  on  the  costal  margin,  with  violet  reflec- 
tions ;  2d  cubital  cell  broad  at  its  binder  margin,  narrow  at  its 
radial  side.    (Abdomen ?). 

Hab.  Guiana,  Surinam.     (Hamburg  museum.) 

By  the  form  of  its  clypeus  and  its  silky-pubescence  this  species 
fits  in  this  Division,  but  the  inneuration  of  the  wing  assimilates 
it  more  to  Division  a. 

28*  E«  Olmecns  n.  sp. — Niger,  punctalatus ;  cljpeo  apioe  blspinoso ; 
thoraoe  Raperue  oonvezo,  metathorace  angustiore  in  clunis  2  per  saloum 
profandan  diviso ;  petiole  elongato-piriformi,  apioe  trunoato,  marginato ; 
aotennis  sabtus  pedibasque  partim,  obscure-ferrugineis  ;  capitis  maoa- 
lifl,  proDoti  limbo  poBtico  et  utriuque  autico,  abdominis  segmentorum 
margine  sabtns  obsoure-ferragineia  vel  ^avescentibns ;  post-scatelU 
linea,  margiueqae  segmentoram  V,  2',  flavis ;  alls  costa  nigra.     9  • 

Total  length,  14  mm. ;  wing,  10  mm. 

9.  Antennae  slender.  Clypeus  bidentate  at  tip;  the  labrum 
large,  truncate ;  ocelli  disposed  in  an  arcuate  line.  Thorax 
quadrate  anteriorly,  short,  convex,  delicately  punctate  and  velu- 
tinoas;  behind  the  angles  of  the  prothorax  an  obsolete  depression. 
Metathorax  compressed,  angulated;  parted  by  a  deep  groove; 
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its  lateral  ridges  sharp.  Petiole  as  in  Ilurbide,  elongate-pjriform, 
truncate,  convex,  not  parted  bj  a  channel;  the  hind  margin 
bordered,  the  border  preceded  by  a  transverse  channel.  The 
rest  of  the  abdomen  depressed. 

Black,  with  a  fulvous  or  purple-silkj  reflection.  The  extremity 
of  the  labrum,  the  lateral  borders  of  clypeus,  a  spot  between  the 
antennae,  a  dot  in  the  emargination  of  the  eyes,  the  antennte 
beneath,  the  end  of  mandibles,  aud  a  line  behind  the  top  of  the 
eyes,  tawny.  The  hinder  margin  of  prothorax,  an  interrupted  line 
on  the  anterior  margin,  or  only  on  its  angles,  a  line  over  the 
middle  coxse,  tawny ;  wing  scale  brown  or. ferruginous;  two  dots 
on  the  anterior  angles  of  scutel,  a  line  on  the  post-scutel,  and  the 
margin  of  segment  1st,  2d,  yellow ;  the  lamellar  margin  of  2d 
segment  and  of  those  following,  brownish.  Beneath,  the  margin 
of  the  segments  fulvous.  Feet  ferruginous  and  blackish.  Wings 
hyaline,  smoky,  with  iridescent  reflection ;  the  anterior  margin 
blackish. 

Var.  The  spots  on  the  head  and  hinder  margin  of  prothorax, 
yellow ;  two  yellow  dots  On  the  clypeus;  scape  of  antennce  almost 
wholly  ferruginous. 

Bess,  a,  diff. — This  species  is  quite  intermediate  between  the 
Divisions  Fachymenes,  Alpha,  and  Omicron;  or  between  JE. 
Santa- Anna,  Ilurbide,  and  callimorphus.  The  clypeus  is  biden- 
tate  and  the  abdomen  elongate  depressed  as  in  the  Pachymenes  ; 
but  the  thorax  is  not  depressed,  but  on  the  contrary  convex,  not 
polished  as  in  E.  Santa-Anna,  but  densely  punctured,  and  the 
petiole  not  so  widened,  not  campanulate  but  gradually  widened. 

It  differs  from  E.  Ilurbide  by  its  depressed,  not  globular  or  sab- 
compressed  2d  abdominal  segment;  its  flattened  clypeus  with 
spiniform  (not  lamellar)  teeth ;  its  compressed  triangular  meta- 
thorax ;  its  petiole  without  impressed  point  at  tip,  but  with  a 
transverse  submarginal  channel.  From  E.  callimorphus  and  the 
other  species  of  Division  Omicron  by  its  large  size;  its  more 
depressed  and  elongate  abdomen ;  its  compressed,  prominent 
metathorax  parted  by  a  deep  groove,  and  by  its  general  resem- 
blance to  Division  Alpha, 

JSab,  Mexico.  The  Oriental  Cordillera.  I  caught  3  9  in  the 
neighborhood  of  Cordova. 

39*  E.  infernalis  n.  sp. — Gracilis,  nfgermfo-ornatns  ;  cljpeo  biden- 
tato;  thoraoe  dense  foramiuato-punotato ;  abdomine  polHo,  legmentia 
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10.20  ilaTo-limbatia ;   2P  sapeme  gibbo  crasse  oribrato-punotato  in- 
straoto.     { . 

Total  length,  12  mm. ;  wing,  8  mm. 

9.  Form  almost  like  that  of  E,  cullimorphua.  Head  dotted 
with  punctures.  Ocelli  in  a  sligbtlj  arcuate  line.  Cljpeus  quite 
flat,  pyriform,  notched  and  terminated  by  two  sharp  lamellate 
teeth.  Thorax  very  convex,  especially  behind ;  the  wings  inserted 
behind  the  middle ;  all  the  surface  densely  cribrose  with  pit-like 
punctures,  more  strong  than  those  of  the  head ;  these  punctures 
become  more  strong  upon  the  scutellum  and  very  dense  on  the 
metathorax.  Abdomen  smooth,  shining,  without  punctures. 
Petiole  quite  long  and  slender;  almost  filiform  in  its  first  moiety, 
then  swelled  pyriform,  truncate,  convex,  shining ;  the  posterior 
border  preceded  by  a  transverse  groove.  The  2d  segment  before 
the  middle  of  its  dorsal  face  strongly  elevated  in  form  of  a  boss, 
slightly  compressed  and  cribrose  with  punctures ;  a  sort  of  shin- 
ing canal  passes  around  behind  this  gibbosity.  The  other  seg- 
ments shining,  black.  Mandibles  and  antennte  ferruginous ;  these 
last,  obscure  above,  with  the  scape  a  little  yellowish  before.  The 
two  lateral  borders  of  the  clypeus  as  far  as  the  end  of  the  teeth 
jellow,  as  well  as  a  little  spot  on  the  front  and  the  posterior 
border  of  the  prothorax.  Wing  scales  reddish  or  brown.  Seg- 
ments of  the  abdomen  all  ornamented  with  a  yellow  border. 
Petiole  offering  on  its  middle  two  little  yellow  or  reddish  marks; 
its  posterior  border  yellow  or  reddish,  at  least  in  the  middle ;  its 
lower  side  more  or  less  reddish.  Legs  reddish;  coxae  black; 
femora  brown ;  the  two  anterior  spotted  with  yellow  toward  the 
end.  Wings  'slightly  washed  with  brown-ferruginous,  having 
brown  nervures. 

Var,  a.  The  thorax  more  or  less  varied  with  ferruginous. 

b.  Posterior  border  of  prothorax,  ferruginous ;  the  borders  of 
segments  S-5,  ferruginous  or  brown. 

c.  The  anterior  border  of  prothorax,  a  spot  under  the  wing, 
two  spots  or  a  band. on  the  scutellum,  two  spots  on  the  meta- 
thorax, ferruginous  or  yellowish ;  legs  brownish  or  ferruginous 
in  part 

Eess.  a.  diff. — This  species  has  the  thorax  a  little  more 
lengthened  anteriorly,  and  the  head  and  thorax  much  more 
strongly  punctured  than  the  E.  callimorphus.    It  is  very  distinci 


88  HYMEN0PTEB4.   OF   AMERICA.  [PABT  L 

in  the  strongly  cribrose  boss  of  the  second  abdominal  segment 
It  dififers  from  E.  mexicanua  in  its  much  larger  size,  in  its  less 
strongly  cribrose,  less  globular  metathorax.  In  fact,  the  form, 
swelled  and  cribrose  above,  of  the  2d  abdominal  segment,  distin- 
guishes the  E.  inf emails  from  all  others  of  the  Division  Omicron. 
This  character  is  a  transition  to  the  Division  Alpha,  which  con- 
stitutes an  exception  in  the  Division  Omicron, 

Hab.  Brazil.  Para.  (Coll.  Spinola.)  Quiana.  (Mus.  of 
Hamburg.) 

Division  BETA. 

Mandibles  rather  hooked  at  end,  or  truncate.  Head  in  form 
of  a  transverse  oval,  not  rounded-triangular ;  the  eyes  very  large 
in  their  inferior  part.  Thorax  not  larger  than  the  pear  of  the 
abdomen,  globular  or  cubic.  Petiole  elongate,  filiform,  cylindrical, 
only  very  little  dilated  at  the  end  in  a  funnel  shape,^  its  posterior 
border  marked  with  an  impressed  point.  The  2d  segment  not 
depressed,  not  compressed. 

These  insects  slightly  resemble  in  form  the  Pareumeves ;  but 
they  are  much  more  slender.  The  thorax  has  quite  another 
shape,  not  being  widened  and  depressed,  but  cubic,  more  as  in 
Division  Omicron,  although  smaller.  The  abdomen  also  is  not 
depressed,  but  the  petiole  qaite  recalls  the  form  it  has  in  Pareu- 
menes,  although  much  more  slender. 

The  mandibles  are  rather  hooked,  strongly  dentate  as  in 
Pachymenes,  but  by  exception  short  and  blunt  (?)  more  as  in 
ZethuB, 

This  Division  is  intermediate  between  the  Pareumenes  and  the 
Eumenes  of  Division  Omicron. 

a.  Mandibles  short,  pointed  in  the  males,  blunt,  rounded  at  tip,  with  separated 
small  teteth  in  the  females. 

80*  £•  ]f  ortonianilS  b.  sp. — Niger,  dense  crassiasoale  pnnctatns  ; 
ocnlis  infere  valde  inflatis ;  mandibnlis  brevibus,  9  &pice  rotaodatis ; 
cljpeo  pentagonali,  bidentnlo ;  carina  frontali  nnlla;  petiolo  elongato, 
filiformi,  apice  tenniter,  cyliDdrico-infnndibnliformi,  puncto  apicali 
impresso;  abdomine  dense  punctato;  puncto  frontali,  marginibns  pro- 

1  Not  campannlate,  more  pea r-sb aped  as  In  Division  Alpha  or  Omicron ^ 
but  filiform,  widened  at  end  somewhat  like  a  clarionet.  Seen  from  above, 
tbe  sides  of  the  petiole  are  not  aroaate-convex  bat  rather  aroo«t«*-o<mcave. 
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DotI  et  po6t-8oatelli,  rafis;    pedibns  et  antennis  partim  ferragineis; 
abdominis  segmentoniin  1',  2*  luargiue.flavo;  alia  fumotiid. 

$ .  Total  length,  11  mm. ;  wing,  8  mm. 
%.  Total  length,  10  mm.;  wing,  7.5  mm. 

Yery  similar  to  E.  mexicanus  in  its  appearaDce,  but  a  very 
different  type.     Head  transverse-oval ;  eyes  very  mnch  inflated. 

Head  more  strongly  pnnctared  over  the  antennae ;  no  frontal 
vertical  carina,  but  the  space  between  the  antennas  flat.  Thorax 
small,  more  densely  and  coarsely  shagreened;  ronghish^  the 
metathorax  as  coarsely  shagreened  as  the  mesothorax.  Post- 
scutel  with  a  little  arcuate  crest  on  its  anterior  margin. 

Petiole  elongate,  as  long  as  head  and  thorax,  arcuate,  more 
filiform  and  cylindrical ;  not  at  all  campanulate  or  pear-shaped, 
but  only  a  little  funnel-shaped  in  the  last  third*  (the  lateral 
margins  forming  not  a  somewhat  convex  line  but  a  somewhat 
concave  one).  Its  extremity  not  rimmed  nor  canaliculate 
transversely,  but  having  a  marginal  impression  above  only,  which 
forces  backward  the  middle  of  the  border.  The  2d  segment  not 
depressed  nor  compressed.  Petiole  and  second  segment  densely 
and  rather  coarsely  punctured  ;  the  following  polished. 

Black,  grayish-silky ;  antennsd  beneath,  margin  of  the  tegulse, 
and  feet  partly,  dull-ferruginous ;  a  spot  in  the  sinus  of  the  eyes, 
a  frontal  spot,  both  margins  of  prothorax,  a  little  line  under  the 
wing,  post-tegulfiB,  two  spots  on  scutel  and  post-scutel,  dull  ferru- 
ginous ;  the  margin  of  segments  1st,  2d  of  the  abdomen,  yellow. 
Petiole  beneath  and  above  in  the  middle,  brown-ferruginous.  The 
lamellar  margin  of  the  second  segment,  piceous ;  the  margin  of 
the  following,  testaceous  or  yellowish.  Feet  ferruginous,  brown 
against  the  base.     Wings  subhyaline  or  smoky ;  nerves  brown. 

9.  Clypeus  black,  rather  pentagonal,  not  elongate,  delicately 

punctured ;  its  inferior  border  arcuate,  scarcely  bidentate ;  the 

« 

teeth  small,  not  distant,  or  formed  by  two  little  parallel  marginal 
carinse ;  its  superior  margins  brownish.  Mandibles  short,  rather 
dilated  at  the  extremity,  rounded  (or  the  outer  margin  arcuate, 
the  inner  one  obliquely  truncate),  with  small  teeth.  When  rest- 
ing, they  retract  themselves  behind  the  border  of  the  clypeus," 
crossing  their  teeth  one  into  the  other. 
%.  Clypeus  black,  argenteous,  with  a  rufous  or  yellow  line  on 


1  Somewhat  like  a  straight  trampet  or  a  clarionet. 
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each  side ;  hook  of  the  antenoe  ferruginous.     Mandibles  short, 
but  triangular,  acute,  with  four  little  teeth. 

Bess.  a.  diff^, — This  insect,  although  having  quite  the  general 
appearance  of  an  Eumenea^  approaches  Disccelius  in  the  form  of 
its  mandibles,  short  and  widened  towards  the  tip  in  the  female. 
But  it  is  very  easy  to  confound  it  with  E.  mexicanus  and  calli- 
morpha.  It  differs  by  its  rather  convex  cljpeus,  not  so  bidentate, 
by  the  absence  of  frontal  carina,  by  its  head  transverse-oval,  not 
oval-triangular,  because  of  the  great  enlargement  of  the  under 
part  of  the  eyes,  which  is  wider  transversely  than  longitudinally, 
and  by  its  shagreened  abdomen.  The  exceptional  form  of  the 
mandibles,  truncate  and  rounded  at  the  end,  with  the  external 
side  very  arcuate,  as  also  the  particular  form,  of  petiole,  will  dis- 
tinguish this  species  from  all  its  neighbors. 

This  is  quite  an  exceptional  type,  remarkable  by  the  unequal 
form  of  mandibles  in  both  sexes. 

J7a&.  Mexico.    The  Oriental  Cordillera.    Cordova.    2  9,1%. 

b.  Mandibles  more  elongate,  not  truncate,  rather  hooked  at  tip,  with  strong 
teeth  on  the  interior  margin, 

81*  £•  €ressoiiianiis  n.  sp. — Niger,  oinereo-hirtns,  valde  pnnotatas; 
olypei  marginibuB  lateralibus,  paucto  frontal!  et  orbitarum  einas,  mar- 
ginibus  pronoti,  lineaqne  pras  tegulis,  post-son tello,  margineqae  p«tioll 
«t  2'  segmenti,  flavis ;  petiolo  medio  flavesoente,  pnnoto  apioali  impresso, 
hand  in  marginem  produoto ;  segmentis  20>50  fusoo-marginatis.     J. 

Total  length,  11  mm. ;  wing,  8  mm. 

? .  Quite  the  same  form  as  in  Nortonianus,  but  the  mandibles 
elongate,  not  truncate,  arcuate  at  tip  ;  the  internal  border  armed 
with  four  strong  lobular  teeth;  the  clypeus  emarginate  in  a 
little  arc  of  a  circle.  The  thorax  not  so  rugose;  not  roughly 
shagreened,  but  more  polished  and  cribrose  with  coarse  punctures; 
the  metathorax  not  so  coarsely  punctured  ;  the  post-scutel  with- 
out any  crest.  The  extremity  of  the  petiole  a  little  margined ; 
its  impressed  point  not  intrenching  upon  the  margin.  The  second 
segment  a  little  depressed,  a  little  more  strongly  and  less  densely 
punctured. 

Black,  with  the  same  ornaments  as  in  Nortonianue,  but  of  yel- 
low color ;  the  antennse  beneath  and  tip  of  mandibles  ferruginous. 
Feet  ferruginous,  blackish  at  base ;  the  tibife  yellow  outside. 
Wings  smoky.     The  scutel  not  spotted. 
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Bess.  a.  diff, — Differs  from  Mearicanus  and  all  the  species  of 
Division  Omicron  by  the  form  of  its  petiole. 
Hob.  Mexico ;  the  Oriental  part.     Cordova. 

83t  E.  gimulans  n.  sp. — Niger,  sulfareo  muUipictus,  histrionicas ; 
thoraoe  crasse  oribrato-punctato,  xnesouoto  fa»ciU  2  flavis;  abdomine 
paneUto,  petiolo  linear!,  apice  tenniter  iufuudibuliformi ;  Beonndo  seg- 
monto  faoiia  2  trausversis  flavis.     9  • 

9 .  Total  length,  11  mm. ;  wing,  9  mm. 

?.  Head  transverse-elliptic,  very  punctate.  Mandibles  elon- 
gate, rather  hooked  at  the  tip,  and  armed  with  three  strong 
lateral  teeth.  Clypeus  polygonal,  a  little  longer  than  broad,  a 
little  emarginate  and  bidentate  at  tip.  Eyes  very  large  inferiorly, 
their  sinus  deep,  rather  triangular.  Thorax  small,  globular, 
metathorax  quite  rounded.  Petiole  moderately  long ;  its  second 
part  faoDel-shaped,  with  an  impressed  point  at  end.  The  petiole 
and  2d  segment  of  abdomen  punctate ;  this  is  neither  depressed 
nor  compressed. 

Black,  with  yellow  hair.  The  head  beneath,  clypeus,  mandi- 
bles, the  orbits  all  round,  their  sinus,  a  transverse  line  on  the 
vertex,  sulphur-yellow.  Antennse  orange-ferruginous,  obscure 
above;  the  scape  yellow.  Thorax  beneath  and  on  the  flanks, 
both  margins  of  prothorax,  two  lines  on  mesothorax,  tegulse, 
scutel  partly,  post-scutel,  and  metathorax  more  or  less,  yellow ; 
this  with  a  sort  of  black  T.  The  middle  of  the  petiole,  posterior 
margin,  and  sides,  yellow  ;  2d  segment  with  two  yellow  fascia; 
the  first  placed  on  the  middle  of  the  segment,  the  second  being 
8ubmarginal ;  both  fused  together  on  the  sides ;  the  other  seg- 
ments with  sinuous  yellow  margins ;  anus  and  abdomen  beneath 
qaite  yellow;  the  lamellar  margin  of  2d  segment,  brown.  Feet 
yellow ;  the  femora  brown  above.  Wings  hyaline,  washed  with 
amber,  a  little  gray  at  the  extremity* 

Var.  The  black  and  yellow  colors  are  more  or  less  extended. 
Plearas  and  metathorax  only  maculate  with  yellow. 

Bess,  a.  diff. — A  quite  distinct  species.  By  its  forms  only  it 
resembles  E,  Nortonianus  and  Creaaonianus,  The  petiole  is  a 
little  more  widened  behind,  and  the  body  much  more  coarsely 
panctured.  It  might  be  compared  with  E.  Smithn,  americanus^ 
etc.,  which  have  also  two  fasciae  on  the  2d  segment,  but  the  petiole 
ia  these  is  pyriform  and  the  second  segment  compressed,  etc. 
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Hab.  Mexico.     Oriental  Cordillera.     Moyoapam. 

This  is  a  sort  of  mimic  species.  It  bears  the  coloration  and 
rather  the  form  of  some .  Folybiaf  /,  i.,  P./asciata  Lep.  We 
know  a  Cerceris  of  the  same  country*  which  shows  the  same 
peculiarity.  Entomologists  ought  to  study  whethter  these  insects 
of  mimic  resemblance  do  not  have  some  relationship  in  their 
habits. 

Diyision  ALPHA  (Eumenes  proprie  dlctl). 
(Saubs.  Vespides,  I,  28;  III,  128/137.) 

Mandibles  long,  dentate.  Clypeus  pyriform,  notched  or  trun- 
cated at  the  extremity.  Anteiinsd  generally  inserted  above  the 
middle  of  the  head.  Ocelli  arranged  in  a  broad  triangle.  Thorax 
generally  longer  thun  wide ;  squarely  truncated  before,  but  with- 
out salient  angles ;  metathorax  convex,  but  not  prolonged,  rounded 
and  having  two  distinct  convexities  separc^ted  by  a  channel. 
Petiole  of  the  length  of  the  thorax,  linear  at  its  base ;  about  the 
middle  rather  suddenly  swelled  into  the  form  of  a  club  or  of  a 
truncate  pear,  or  campanulate ;  feebly  bidentate  (or  bituberculate) 
in  the  middle,  generally  bordered  by  a  salient  cordon ;  the  swell- 
ing generally  parted  by  a  groove,  and  having  an  impressed  point 
before  the  margin.  Pyriform  part  of  the  abdomen  globular  or 
compressed,  or  at  least  not  much  depressed.  Antennas  of  the 
males  terminated  by  a  hook. 

The  body  of  these  insects  is  in  general  densely  punctured  and 
covered  with  thick  sub-woolly  hair,  and  the  clypeus  of  the  males 
is  usually  yellow,  clothed  with  a  silvery  pile,  while  among  the 
females  it  is  only  marked  with  yellow.  But  these  characters  suffer 
certain  exceptions  among  the  American  species. 

As  it  was  said,  there  is  no  regular  limit  between  this  group  and 
the  Division  Omicron,  but  if  we  compare  the  extreme  forms  of 
both,  as  for  instance  E,  glohicollis  or  aviculua  with  E,  glohulosus^ 
there  will  be  an  easy  distinction  of  both  types,  which  exists  no 
longer  if  we  compare  all  the  species.  In  general  terms  we  can 
say  that  here  the  thorax  is  often  more  lengthened ;  the  metathorax 
more  parted;  the  petiole  more  campanulate;  the  extremity  of  this 

>  Cerceris  simulans  Saubs.  Reise  d.  Oesterr.  Fregatte  No  vara.  Hymenopt., 
p.  81,  No.  1,  fig.  53.  In  this,  even  the  forms  of  Cerceris  are  so  modified  as 
to  approximate  to  those  of  Pol^hia^  the  abdomen  beooming  elongate-peti- 
olate. 
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18  sometimes  not  margined,  sometimes  margined  by  a  little 
cordon;  this  is  not  preceded  by  a  regular  channel  as  in  Division 
Omicron,  but  rather  by  three  impressions,  which  makes  the  salient 
margin  appear  somewhat  bidentate  before ;  the  impression  of  the 
middle  is  always  the  most  distinct. 

A.  Large  species^  with  black  wings.     The  pear  of  the  abdomen 
rather  depressed;  that  is,  not  compressed, 

o.  Body  tmooth,  shining^  not  punctured.  (  Thorax  elongate^  petiole  ttrongly 
cantpanuUtr;  itt  swelled  part  convex^  not  parted  by  a  groove,  its  margin 
preceded  by  a  channel  as  in  Division  Omieron. 

8S*  E«  Aztecus  8au». — ^Yalidns,  ater,  nitidus,  hand  panctatDS ;  pro- 
noti  margine  postico  mediOf  post-scotello,  pntioli  marglne,  et  abd.  secandi 
segmeDti  limbi  fascia  interrapta,  pallide  ooliraceia ;  antannifl  et  tarsia 
anticis  sabtns  ferragineis ;  alia  nlgro-cceraleis.    $ . 

Total  length,  22  mm. ;  wing,  17  mm. 
Eumenes  Azieeus  Saubs.  Revue  et  Mag.  de  ZooL,  IX,  1857,  272. 

?.  Large,  black,  smooth,  and  polished,  without  punctures :  the 
body  throughout  smooth,  shining,  and  satin-like,  nearly  glabrous, 
with  neither  punctures  nor  distinct  striae,  even  on  the  metathorax 
or  the  petiole.  Cljpens  bidentate  at  the  extremity,  smooth  and 
polished  like  the  remainder  of  the  body.  Its  emargination  angu- 
lar. Thorax  long;  disk  of  mesothorax  lengthened.  Pyriform 
part  of  petiole  wide,  strongly  campanulate ;  little  swelled,  convex 
above ;  its  posterior  border  formed  by  a  salient  cordon  preceded 
by  a  channel.  Second  abdominal  segment  depressed ;  but  the 
end  of  the  abdomen  a  little  compressed  (without  this  last  cha- 
racter this  insect  would  have  the  appearance  of  a  Pachymenes). 

Antenne  long  and  slender,  black,  ferruginous  beneath.  Feet 
black ;  tibi®  and  .anterior  tarsi  with  golden  hairs,  appearing  yel- 
low. A  little  arcuate  line  in  the  middle  of  the  posterior  border 
of  the  prothorax,  two  dots  on  the  scutellum,  post-scutel,  and  a 
narrow  edging  on  the  margin  of  petiole,  pale  tawny ;  second  seg- 
ment generally  marked  with  a  pale-tawny  submarginal  border, 
narrow  and  widely  interrupted  in  the  middle.  Wings  black,  varied 
with  very  deep-violet  reflections. 

Var.  Only  the  post-scutel  and  the  petiole  marked  with  pale 
tawny. 
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Bess,  a,  dtff. — This  handsome  species  has  no  similarity  to  any 
but  the  E.  JlavicomiSf  and  to  the  E.  Wagneriana,  from  which  it 
is  easily  distinguished  by  its  notched  clypeus  and  its  body  with' 
out  sculpture. 

Hah.  The  gulf  side  of  Mexico.     Tampico. 

Observation. — One  can  discover  with  a  strong  magnifier,  a  fine 
sculpture  on  the  thorax  and  elsewhere ;  the  scntellum  in  particu- 
lar is  very,  finely  punctured,  but  we  only  speak  here  of  characters 
easy  to  discover  and  relative  to  those  of  other  species. 

6.  Body  punctured.    Petiole  elongate ;  it$  dilatation  Jlattened^elongcite,  parted 
by  a  groove,  not  tentibly  margined,     (Passage  to  the  Division  Zeta.) 

84*   £•  flaTicomia  Sadss. — ^Validas,   earbonarias,  E,  Wagneriano 
simillimTis,  at  cljpeo  trancato,  hand  bicarinato;   aDtennis,  clypeo, 
orbitis,  maoala  frontali  maDdlbnIisqae  apicei  anrantiis;  antennis   % 
apice  hand  uDoinatis,  saico  minato  sabtas  notatis.    Long.  25  mm. 

E,  flavicornie  Sauss.  Et.  Yespid.,  Ill,  141,  27;  pi.  vii,  fig.  4,  %  (Syn. 
ezol.). 

Hah.  Venezuela.    (Museum  auctoris.) 

85*  E*  Wagnerian  us  n.  sp. — Niger,  sericeas;  thoraoe  dense  pnoo- 
tato,-  petiole  depresso,  snlco  partite ;  clypeo  $  valde  bicarinato,  apioe 
sabezciso;  alls  nigro- viol aceis. 

ToUl  length,  23-24  mm. ;  wing,  21  mm. 

9.  Large,  black,  shining;  head  and  thorax  finely  punctured. 
The  whole  body  clothed  with  a  fine  grayish  pile.  Clypeus  rather 
rugose,  punctured  and  striate,  lengthened  and  widely  truncate  at 
its  inferior  border  and  slightly  notched,  its  angles  rounded, 
receiving  two  strong  parallel  distant  carinse  which  cross  the 
clypeus  for  about  two-thirds  of  its  length.  Prothorax  slightly 
retracted,  rimmed ;  its  angles  a  little  salient.  Abdomen  de- 
pressed, smooth,  and  silky,  with  silvery  reflections;  enlargement 
of  petiole  flattened,  wide,  and  lengthened,  divided  by  an  impressed 
line.  The  whole  body  of  a  deep  black.  Wings  of  a  deep  brown, 
with  violet  reflections. 

Eess.  a,  diff. — This  species  very  much  resembles — 
1st  The  E.  azlecuSf  from  which  it  is  distinguished  by  its  dis- 
tinctly punctured  thorax,  by  its  much  longer  clypeus,  rugose, 
more  flattened,  not  bidentate ;  by  the  enlargement  of  the  petiole. 
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more  lengthened,  not  bossed  and  divided  bj  a  strong  groove;  by 
its  angalate  prothorax,  etc. 

2d.  The  E.  Jiavicomis,  of  which  it  has  the  form  and  the  punc- 
tnation. 

3d.  The  E.  ntger  Brulle,  from  which  it  differs  by  its  emarginate 
cljpenSy  in  the  9 ;  by  the  more  lengthened,  less  dilated  enlarge- 
ment of  the  petiole,  etc. 

Eab,  The  Isthmus  of  Panama.  (My  collection.)  This  bean- 
tifal  insect  was  sent  me  by  the  celebrated  traveller,  Maurice 
Wagner,  of  Munich. 

The  flattened  and  sulcated  petiole  of  the  E,  Wagnerianus  and 
flavicamia  forms  an  exception  to  the  species  of  the  Division 
Alpha,  and  approximates  it  somewhat  to  the  Division  Zeta, 
altbongh  the  petiole  is  too  wide  to  allow  it  to  be  classed  with  that 
Diyision. 

B.  Smaller  species,  with  the  abdomen  more  globular  or  com- 
pressed.  The  border  of  the  petiole  a  little  margined  /  (he 
margin  preceded  by  an  impression,  (Regular  type  of 
Division  Alpha.) 

a,  Wingi  imohy,  with  violet  iridescence. 

W.  E.  GbilianU  Spnr. 

Eumenes  Ghilianii  Spikola  Hjmen.,  reo.,  par  Ohfliani,  No.  61  (M6m. 
Acad,  de  Tarin,  1846).— Saubs.  Vespides,  III,  140,  26. 

Eab.  Brazil.     Para.    (Mns.  Spinol®,  Tanrinense.) 

ST.  E*  fratenms  Sat. — Niger,  dense  pnnctatxis,  cinereo-hirtns ; 
abdomixie  nftido;  lineola  verticali  inter  antennas,  clypeo  sammo,  pro- 
noti  margine,  post-scntello,  metanoti  snmmi  maonlis  2^  abdomlnisqiie 
segmentonim  1,  2  vel  1-3,  margine,  secnndo  macnlfs  2  lateralibns,  sal- 
fnreis;  %  cljpeo  toto  Inteo;  segmentis  abdominal ibas  1-4  flavo-lim- 
batis ;  metanoto  impnnotato. 

9  •  Total  length,  17  mm. ;  wing,  12  mm. 
% .  Total  length,  13  mm. ;  wing,  9  mm. 

Eumenafraterna  Sat,  Long's  See.  Exped.,  II,  344  (Append.,  77),  1,  % 
(1825).— Sat'8  Entomol.  (Le  Conte),  I,  232,  2.— Sauss.  Vespfdea, 

I»40,17,  9S- 
E,  fervent  Sadsb.  Vespides,  I,  40, 15,  9  %  (1852). 

E,  macropt  Sau88.  ibid.  I,  41,  18,  %  (var.  ?  1852). 

E.  «iiiii/a  SAU88.  ibid.  I,  39, 14,  %  (Syn.  ezolus.). 


' 
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? .  Clypeus  convex,  punctured,  the  tip  flattened,  notched,  and 
bidentate;  the  teeth  lamellar.  Head  short,  not  dilated  behind  the 
eyes,  cribrose  with  punctures,  as  also  .the  thorax,  which  is  large, 
short,  globular ;  the  metathorax  convex  and  more  densely  punc- 
tured ;  the  scutels  convex,  much  inclined,  continuing  the  convex 
surface  of  the  metathorax.  Petiole  at  first  linear,  then  pjriform, 
lengthened,  and  truncate,  covered  with  punctures,  insensibly  bi- 
dentate in  the  middle  and  bordered  posteriorly  by  a  hardly  salient 
cordon,  before  which  are  three  depressions,  of  which  the  middle 
one  often  forms  a  large  hollow.  Second  segment  compressed,  flat 
beneath,  very  convex  above,  covered  with  punctures,  but  yet 
smooth  and  shining;  toward  the  middle  of  the  posterior  border 
of  the  second  segment  they  are  so  gathered  together  as  to  form 
a  depr6ssion  (which,  however,  is  often  wanting) ;  its  posterior 
border  with  double  leaves;  the  upper  leaf  thick,  a  little  sinuous, 
slightly  concave  in  the  middle;  the  second  border  not  being  bent 
upward.  All  the  body  covered  with  a  short,  gray  pile,  not  cha- 
toyant. 

Insect  of  a  shining  black ;  two  oblique  spots  at  the  summit  of 
the  clypeuR,  the  carina  between  the  antennsB  and  two  dots  behind 
the  eyes,  border  of  the  prothorax,  post-scutel,  often  a  spot  undef 
the  wing,  often  two  spots  at  the  summit  of  the  metathorax  and  at 
times  two  dots  on  the  middle  of  the  same,  two  variable  dots  on  the 
sides  of  the  second  segment  and  along  the  margin  of  the  same  a 
scalloped  border,  sulphur  yellow ;  legs  black,  tibiae  varied  with 
yellow ;  wings  brownish  with  violet  reflections.  Wing  scales  black, 
bordered  with  brown  or  spots  of  yellow  or  red.  %  clypeus  biden- 
tate, entirely  yellow  or  with  a  black  dot,  covered  with  a  silvery 
pile ;  scape  of  the  anteuQse  marked  with  a  yellow  line  and  the 
hook  of  the  same  ferruginous. 

Var,  9  % .  The  second  abdominal  segment  more  or  less  com- 
pressed, the  third  and  fourth  segments  often  wholly  or  in  part 
bordered  with  yellow.  Wing  scales  shining,  often  black,  or 
marked  with  a  yellow  dot.  A  yellow  dot  under  the  wing.  The 
yellow  dot  behind  the  eye  often  wanting. 

This  is  a  very  distinct  species  from  its  large  size,  its  strong 
puncturing  in  the  form  of  pin  holes,  from  its  slender  form  and 
its  violet  wings:  from  its  shining  black  color,  generalljbnt  little 
changed  by  the  very  short  hair  of  the  insect. 
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I  possess  some  specimens,  especially  males,  which,  without 
exactly  resembling  the  others,  do  not  yet  seem  sufficiently  different 
to  constitute  another  species : — 

1st  Petiole  shorter  and  wider,  with  a  longitudinal  indistinct 
groove ;  second  segment  short,  and  all  the  segments  bordered 
with  whitish;  wing  scales  ferruginous;  the  thorax  quite  viliose. 
Size  smaller.    (Iowa.) 

2d.  Wing  scales  black  or  marked  ifrith  a  yellow  dot;  wing 
entirely  bluish,  as  if  steeped  in  pale  ink,  with  some  violent 
reflections,  without  any  reddish  or  brownish  tint ;  seen  by  their 
traosparence,  they  have  this  same  gray-violet  color,  while  in  the 
type  they  appear  brown.  iHooks  of  the  antennsB  blackish ;  the 
second  segment  seen  in  profile  less  dilated  above,  smoother,  and 
less  punctured.     Size  smaller.     (New  York.) 

Bab,  The  eastern  part  of  the  United  States.     Very  common. 

This  insect  extends  from  New  Orleans  to  Canada.  I  have 
more  than  forty  specimens,  which  I  have  collected  in  Louisiana, 
in  Sooth  Carolina,  in  New  York,  or  which  have  been  sent  me 
from  Tennessee,  Wisconsin,  Pennsylvania  (Haldcman),  Illinois 
(B.  R  Walsh),  Connecticut  (E.  Norton). 

The  species  is  very  distinct  in  its  appearance.  Though  pre- 
senting a  great  similarity  in  form  and  coloration  to  the  small 
European  Eumenes  {£.  coarctatua),  it  can  easily  be  distinguished 
from  it  by  the  much  greater  size,  by  the  black,  shining,  not 
pilose  body,  on  which  the  markings  are  little  extended,  and  the 
color  straw-yellow  or  whitish ;  by  its  black  scutellum,  with  the 
post-scutel  always  yellow  and  often  presenting  two  dots  at  the 
summit  of  the  metathorax;  by  its  smoky  or  violet  wings;  finally 
by  its  body,  strongly  cribrose,  even  on  the  abdomen. 

These  characters,  as  well  as  the  but  little  variable  markings 
of  this  insect,  form  a  peculiar  appearance  which  enables  one  to 
recognize  it  at  first  sight  It  is  a  species  really  special  to 
America,  and  which  cannot  well  be  taken  for  a  variety  of  E. 
coarctatm  Lin.  Although  the  males,  of  which  the  size  is  often 
less  and  among  which  the  characters  of  the  species  are  generally 
less  well  developed,  resemble  closely  those  of  the  E,  coarctatus, 
one  can,  nevertheless,  distinguish  them  by  these  characters,  ^nd 
the  much  stronger  punctures  of  the  abdomen. 

This  Eumenes  has  habits  analogous  to  those  of  the.Eomenes 
of  Europe.    It  constructs  with  argillaceous  earth  Ql  u.Qst  which 
7 
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resembles  a  sphere  terminated  bj  a  little  bell-mouthed  neck, 
which  it  obliterates  after  filling.  One  often  finds  these  nests  in 
the  eonntry,  joined  to  the  upper  surface  of  leaves,  or  stuck  \o 
little  branches,  or  fastened  against  a  wall.  The  insect  places  its 
eggs  in  it  with  a  provision  of  caterpillars  which  can  serve  for  the 
nourishment  of  the  young  larvse.  According  to  Say  (Long's 
Sec.  Exp.,  II,  346),  it  chooses  the  larvae  of  nocturnal  lepidoptera, 
but  the  Eumenes  are  nol  particular  in  their  choice.  Harris  also 
saw  the  same  species  collect  larvse  (canker  worms).^  The  larva 
occupies  about  a  month  in  its  development,  and  the  perfect  insect 
makes  its  exit  by  piercing  the  walls  of  the  cradle  which  is  then 
no  more  to  it  than  a  prison. 

6.  Wings  transparent  or  yellowith,    {Body  generally  clothed  with  short  voolljf 

pile.) 

*  Second  abdominiU  segment  wUhotU  lateral  jfdtow  spots, 

88*  E*  femigineus  Cress. — %.  Pallide  ferrugSnens ;  orbitis,  clypeo, 
margine  antico  pronoti,  macuHs  2  mesonoti,  scutello,  post-scnttfllo, 
macula  snbalari,  maciilis  2  metanoti,  pedibns  partim,  abdominis  seg- 
meutoram  1,2  margine  apical!,  obscuro  flavescentibas ;  antennis  mediis 
nigreseentibas ;  alia  pallide  hjalino-flavidiii ;  olypeo  bidentato,  ^  ar- 
gent«o.     Long.  4^  lin. 

E.  ferrvginea  Cab88.  Proc.  Eot.  Soo.,  Phila.,  1865,  158.     9  • 

Hob,  Cuba. 

89*  E*  ItlirMde  Saus?. — Eum.  pomiformis  statara,  niger,  dense  pane- 
tatns,  fnlvo-birsatas ;  secnudo  abd.  aegmento  supra  mazime  gibboso, 
margine  oanalionlato ;  pronoto  lato,  subdepresso;  an  tennis  omnino 
nigris;  cljpeo  bidentato,  %  9  ^^S^t  <^°™  macula  in  summo  flava; 
macula  frontali,  pronoti  et  abd.  segmentorum  margine,  post-scntello  et 
macula  subalari,  sulfareis;  tegulis,  tibiis  et  tarsis,  ferrugiueis;  alis 
sobhyalinis. 

Eumenes  Iturbide  Sa(7S8.  Revue  et  Mag.  de  Zool.,  IX,  1857,  271. 

Total  length,  13  mm. ;  wing,  9^  mm. 

9.  Clypeus  deeply  notched,  very  convex  on  its  upper  part;  the 
teeth  of  the  emargination  long  and  triangular,  slender  and  lamcl- 


>  I  have  wen  one  of  this  species  with  the  green  larva  of  a  Diurnal  lepi- 
4opter.    Air.  Walsh  wriJUss  that  he  has  found  its  nests  stored  with  green 
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late.  Thorax  wide,  a  little  depressed,  that  is,  less  high  than  wide ; 
cribrose  with  thick  punctures.  Petiole  pyriform,  a  little  less 
strongly  punctured  than  the  thorax,  bordered  by  a  salient  rim 
before  which  is  a  hollow  space.  Second  segment  covered  with 
quite  fine  and  dense  punctures ;  flattened  beneath,  very  convex, 
aiid  much  dilated  above,  into  a  prominent  boss  of  an  almost 
tubercular  form ;  behind  this  boss  is  a  species  of  transverse 
channel  which  forms  a  submarginal  depression  -,  finally  the  border 
h  sensibly  turned  up  iu  the  middle. 

Insect  black,  very  pilose,  bristling  with  tawny  or  fulvous  hair, 
which  is  short  and  chatoyant  on  the  abdomen.  Antennse  entirely 
black;  a  spot  on  the  middle  of  the  summit  of  clypeus,  a  point 
on  the  face  and  two  behind  the  eyes,  one  under  the  wings,  post- 
scutel  and  border  of  all  the  segments,  yellow ;  the  border  of  the 
last  a  little  scalloped.  The  prothorax  is  also  ornamented  with  a 
narrow  margin,  twice  interrupted  or  with  three  transverse  spots, 
yellow.  Wing  scales  red.  Legs  black,  tibiae  and  tarsi  ferrugi- 
nous. "Wings  transparent,  sullied  with  brownish-ferruginous,  or 
yellow  often  passing  into  ferruginous.  The  spots  of  the  head 
and  of  the  thorax  are  often  wanting  wholly  or  in  part;  the  middle 
only  of  the  prothorax  bordered  with  yellow. 

%.  Hook  of  the  antennae  ferruginous.  The  remainder  exactly 
as  with  the  female,  but  the  clypeus  covered  with  a  silvery  pile 
among  fresh  specimens  and  marked  at  the  summit  with  a  large 
yellow  spot. 

Bess.  a.  diff. — This  species  is  very  well  characterized  by  the 
singular  deformity  of  the  second  abdominal  segment,  which  has 
no  yellow  lateral  spots;  by  its  red  wing  scales  and  by  its  very 
velvety  appearance  (even  the  scape  of  the  antennae  is  quite  brist- 
ling with  hair  in  fresh  specimens),  by  its  black  clypeus,  spotted 
with  yellow  in  both  sexes,  which  is  different  in  most  other  species 
(among  which  the  clypeus  of  the  male  only  is  yellow).  Compare 
E.  olmecus,  f  ^ 

Bab.  The  temperate  regions  of  Mexico.  I  have  taken  it  in 
the  Michoacan  and  in  the  deep  baranca  of  Meztitlan.  One 
specimen,  9,  having  the  clypeus  entirely  black,  was  taken  in 
Mechoacan,  near  Tuxpan.    (Temperate  region.) 

Observaiion. — One  peculiarity  is  worthy  of  remark  in  this 
Bpecies,  that,  contrary  to  the  habitual  rule,  the  male  is  stouter 
than  the  female. 
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40*  Km  G011S0l>rill11ft  Sau88. — Niger,  fnlvo  liirBntns,  yalde  puDcUtns; 
tborace  depresso;  abd.  20  gegmeiito  enpra  comprfsso  et  iiiflato,  uargine 
medio  traDByerairo  iniprvBfo;  tegulis,  tibiis  et  tan^is  nifls ;  pronoii  fas- 
ciola  et  puDctitf  2  bumeralibus,  post-scatello  et  al»d.  s«*ginfntoraiu  luar- 
gine  sulfureis. 

%  .  Cljpeo  bidentato,  in  summo  flavo-maculato. 

E,  consohrianus  Sadss.  Et.  VcBp.,  Ill,  140,  25J     %, 

Total  lengtb,  11  mm. ;  wing,  9  mm. 

% .  Clypeus  punctnred,  velutinous,  lengthened,  triangular,  sepa- 
nited  by  a  triangular  incision.  Thorax  a  little  depressed,  more 
wide  than  high,  but  short,  almost  square,  distinctly  punctured 
throughout,  the  metathorax  very  densely  bo.  Petiole  punctured, 
pear-shaped,  lengthened,  and  truncate,  not  canipanulatc,  offering 
at  the  extremity,  before  the  border,  a  sunken  place  ;  2d  segment 
flattened  beneath,  but  compressed  above,  forming  a  salient  boss, 
and  presenting  in  the  middle  before  its  boixler  a  transverse 
depression,  so  that  the  border  is  a  little  elevated  in  the  middle; 
this  segment,  above,  very  densely  punctured,  but  fess  strongly 
than  the  thorax.  A  testaceous  lamina  extending  beyond  the 
border  of  all  the  segments. 

Insect  black,  all  the  body  clothed  with  a  long  yellow  pile. 
Wing  scales,  hook  of  the  antennce  % ,  tibise,  and  tarsi  red ;  an 
oval  spot  on  the  summit  of  clypeus  %,  a  point  on  the  front,  two 
little  dots  behind  the  summit  of  the  eyes,  two  dots  on  the  angles 
of  the  prothorax,  a  little  line  in  the  middle  of  its  posterior  border, 
post-scutel  and  a  regular  and  narrow  border  on  the  segments  1-5 
of  the  abdomen,  sulphur-yellow.  TibisB  often  brownish  at  the 
end.     Wings  subsmoky. 

Hab.  Brazil.  (Collection  of  Sen.  the  Marquis  Spinola,  at 
Turin.) 

This  species,  which  is  of  the  smallest  size,  approaches  very 
much  to  the  E.  compressus  Sauss. 

41.  £•  llruguyensis  Sauss. 

Eumenea  Uruguyenns  Sauss.  Vespides,  III,  139,  24,  pi.  vii,  fig.  6, 1854. 

Edb.  Uruguay.     Monte-Yideo.     (Typus  in  mus.  Parisiensi.) 

1  L.  c.  3me  ligne  de  la  description,  au  lieu  de:  6a«i*,  lisea  hm^se. 
Ibid.  Gmo  ligne  de  la  description,  an  lieu  de :  hout^  Uses  hauL 
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43»  £•  placidllft  Smith. — Niger,  aDteuuis^pronoto,  metanoio  utriuque, 
petiolo  pArtim  pedibuBqae,  rufis;  antennid  6ap«»rne  partita  uigris;  pro- 
Doti  margiDe  postioo  abdominiaque  segmentorum  1*,  2'  limbo,  3^5^  fascia 
abbreviata,  flavis.    (£.  Urvguyensi  affinis  species.)    Lougit.  4J  lin. 

EameneM  piacidus  Smith  Traus.  But.  Soc.,  Loudon,  3d  series,  I,  p.  37, 
(1862). 

Bah,  Paoama. 

**  Second  ctbdomituil  Mffment  tcUh  a  yellttto  spot  on  taeh  Hde  {somBlimes  toanlinff 

in  V  riety). 

48*  E.  globulosus  Saubs.— Niger,  dense  panctatus,  subferrugiueo- 
birtus;  abdoiniue  nitido,  falvo-subsericeo ;  petiolo  breviore ;  cl>*peo 
BQinmo,  lineola  inter  antennas,  punutulo  pone  oculos,  pronoti  maYgiue, 
macala  sabalari,  scutt'Ui  maculis  2,  post-scatello,  macalis  2  in  sumtno 
Dietanoto,  abd.  segmentoruin  marginibus,  secaudiqne  macalis  obliqnia 
2  lateralibus,  llavis:  tibiis  et  tarsis  ferrngineis,  sea  flavis;  alls  subbya- 
linis  ;  tegulis  flavis  pancto  rafo.     9* 

Eumenes  globulosus  Sauss.  Vespides,  III,  139,  23,  9  •    (^854.) 

Total  length,  15  mm. ;  wing,  10  mm. 

9.  This  species  differs  from  E.  fraternus:  By  the  clypeus 
being  less  bidentate,  much  less  notched ;  by  its  smaller  size,  and 
a  little  shorter  petiole ;  also  in  the  part  of  the  same  enlarged  and 
so  mach  divided  by  an  obsolete  channel ;  by  its  finer  punctures, 
especially  on  the  abdomen;  by  its  more  ferruginous  pile,  which 
is  longer  and  gives  the  insect  a  sub-woolly  appearance.  Also  by 
a  more  complete  marking ;  the  clypeus  often  presenting  two  yel- 
low spots,  the  wing  scale  bordered  with  yellow  and  having  a  red 
dot  in  the  middle ;  and  the  abdomen  shining  upon  the  quite  wide 
borders  of  segments  2-5 ;  that  of  the  2d  being  scalloped  and  its 
lateral  spots  often  lengthened ;  finally  by  the  transparent  wings, 
slightly  washed  with  ferruginous  along  the  side.  It  is  fitting  to 
add  that  the  yellow  border  of  the  prothorax,  in  place  of  being 
enlarged  at  its  two  extremities  as  in  the  E.  fraiernuSf  is  narrow 
and  is  at  times  bi-interrupted. 

Var.  a.  Clypeus  black,  or  with  two  yellow  marks  at  the  sum- 
mit; no  sabalary  spot 

b.  The  yellow  band  of  the  post-scutel  interrupted.  Scutel 
black. 

c.  Clypens  yellow,  bordered  with  black  below  and  marked  with 
a  black  trident. 

d.  Prothorax  black,  or  only  with  a  little  yellow  in  the  middle. 


.  .   ■■:    ...■■■ 
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Var.  (probable).  Posterior  margin  of  the  prothorax  also  bor- 
dered with  yellow  ? 

I  have  never  seen  the  males. 

Eess,  o.  diff. — This  species  recalls  the  European  E.  pomifor' 
mis  much  more  than  the  E.  fratemus,  by  its  smaller  size,  by  the 
body  being  a  little  velvety,  and  by  its  transparent  wings,  also  by 
its  petiole  being  shorter  and  more  enlarged  than  in  the  E.  fra- 
ternus,  and  at  times  also  divided  by  a  groove.  One  might  ask 
whether  E,  globulosus  may  not  be  a  type  derived  from  the 
European  E.  pomiformis^  which  may  have  transmigrated  to 
America. 

It  differs  from  the  E.  americanna  by  having  different  mark- 
ings and  by  its  black  antennse  ;  from  E.  Iturbide  by  its  abdomen, 
which  has  not  the  rimmed  border  on  the  second  segment,  and  by 
its  differently  marked  clypeus,  for  it  has  all  the  superior  part, 
especially  laterally,  marked  with  yellow,  while  in  the  E.  Iturbide, 
the  yellow  upper  spot  is  in  the  middle,  not  marginal ;  the  clypeus 
is  also  more  shining,  less  strongly  punctured,  etc. 

Hab,  The  interior  of  the  United  States.  Illinois,  Wisconsin, 
p'rairies  (6  %).     Great  Slave  Lake  (British  America,  9). 

44*  £•  aaropilosa  Smitb. — Niger,  anreo-pilosus ;  tliorace  cn^se 
puiictato;  clypeo  snbmarginato ;  antennis  enbtu?  fermglneis;  puncto 
frontal!  et  oculari,  luacnla  ntrinqne  et  limbo  pustiio  prOnoti,  macula 
Bubalari,  poat-tfgulis,  liufa  scatelli  et  post-scntello  mai-ulii^qae  2  m«ta- 
noti,  llavis ;  petioli  margiue  et  pancto  utrinqne  apieali,  aegiDentormn 
reliqaomm  margine,  fasciaqae  lateral!  atrinque^'  segmenti  cum  margine 
conjanota,  flavis  ;  pedibas  rufis  basl  nigris  ;  alia  subhjaliuis.  %  — 
Longit.  4  lin. 
E.  auropilosa  Smith  Cat.  Brit.  Mua.  Vesp.,  30,  71. 

Eab.  Brazil.    (Villa  Nova.) 

***  Second  nbdomincU  gcgment  hating  on  each  tide  a  yeUot» /<ucitt,  or  a  eo*3  pftU 

tratuverM  yellnu)  band  on  it*  tt-iddle, 

45*  £•  Cubensis  Creiv. — Fuscna,  fnWo,  nietanotocaiio,pi1oan8;  c1vp«o 
emarginato;  corpore  valde  punctato;  orbitis,  clypeo,  macula  fioutali, 
margine  antico  pronoti,  macula  Bubalari,  macnli:)  2  meaonoti.  teguli^t 
partim  scutelli  margine  antico,  post-Bc niello,  raetanoto  partim,  tibiia  et 
tarsis,  abdominis  petioli  apioe,  faacii^qne  2  aecundi  segmenti,  flavis ; 
antennis  ferrngineis,  basi  flavescentibaa,  apice  nigrescent ibua  ;  alia 
fusco-hyalinis,  apioe  foliginoaia.     9 . — Long.  7  lin. 

E,  Cubenais  Cressox,  Proc.  Ent.  Soo.  of  Phila.,  IV,  1865,  167. 

Eab,  Cuba.     Seems  to  approach  very  near  to  E,  Smithiu 
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46.  £•  AmericanUB  Sauss. — Niger,  dense  pnnctatas,  ferragineo- 
hirtas ;  petiolo  graoili ;  anteonis  ferrugiDeis,  apice  uigris ;  pronoto, 
tegalis,  scatelli  margine,  metanoti  et  petioli  lateribas,  ferrugineia  ;  post- 
scatello,  abdominis  Beginentoram  marglnibas,  seoundi  fascia  utrinqae 
laterali  et  pedibus,  rails  vel  aurantiacis ;  alis  aabferrugineia. 

E.  Americanua  Sadss.  Vespides,  I,  39,  13  (1852). 

Total  length,  13  mm. ;  wing,  9  mm. 

Form  of  E.  fratemus,  but  smaller  and  a  little  more  slender. 
All  the  body  feebly  shagreened  or  rather  cribrose ;  the  thorax 
with  confluent  punctures ;  not  very  rough.  Clypeus  bidentate, 
yellow,  covered  with  a  silvery  pile,  in  both  sexes.  Thorax  short, 
qaadrate.  Petiole  lengthened,  slender,  gradually  enlarging, 
insensibly  bidentate  in  the  middle,  cribrose  with  slightly  separated 
ponrtures,  and  bordered  at  its  posterior  extremity  with  a  salient 
cordon,  parted  by  a  middle  groove.  Second  segment  compressed, 
flattened  beneath,  very  convex  above,  densely  punctured,  and 
carrying  toward  the  middle  of  its  posterior  margin  a  transverse 
depression. 

Insect  black,  covered  with  an  abundant  ferruginous  pile ;  the 
black  passing  much  into  ferruginous;  uaandibles  ferruginous, 
black  at  base ;  a  spot  between  the  antenuse,  margin  of  the  notch 
of  the  eyes  and  a  line  behind  them,  yellow ;  the  prothorax,  wing 
scale,  sides  of  metathorax,  and  a  spot  under  the  wing,  the  post- 
scatel,  the  anterior  border  of  the  scutellum  and  the  sides  of  the 
petiole  ferruginous  or  rufous.  The  second  segment  ferruginous- 
brown.  The  two  borders  of  the  prothorax  and  that  of  the 
petiole,  in  general  marked  with  a  yellow  edging;  post-scutel,  a 
wide  border  on  all  the  segments  of  the  abdomen,  and  often  two 
spots  on  the  petiole,  orange;  the  border  of  the  second  segment 
▼ery  wide  in  the  middle  (not  emarginate)  being  narrower  at  the 
sides  and  often  confounding  itself  with  two  yellow  oblique  spots 
or  lines,  which  occupy  the  sides  of  the  segment.  The  abdomen 
fermginous  beneath;  legs  ferruginous,  with  the  tibiae  and* the 
tarsi  yellow  and  the  thighs  above  sometimes  blackish.  Antennae 
ferruginous,  black  above  on  the  six  last  articles.  The  scape 
yellow  beneath.  Wings  transparent,  with  ferruginous  nervurcs, 
at  the  end  grayish. 

9.  Clypeus  marked  with  an  orange  spot  at  base  and  in  the 
middle ;  its  teeth  acute. 

% .  Clypeus  narrower,  sulphur-yellow ;  hook  of  the  antennae 
ferruginous. 
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Var,  The  whole  insect  coyered  with  fulroas  wooJly  pubes- 
cence. Thorax  and  petiole  rufons ;  second  abd.  segment  fuWoas 
with  a  transverse  black  band  produced  to  the  base,  separating 
on  each  side  a  yellow  macula.    Wings  obscure,  with  rafous  costa. 

Bess.  a.  diff. — This  species  sometimes  offers  a  resemblance  to 
the  E.  glohulosus  Sauss.,  which  also  has  the  markings  yellow 
.rather  than  whitish  and  which  is  covered  with  ferruginous  hair; 
but  it  differs  essentially  from  it  in  its  compressed  abdomen,  in  its 
petiole,  narrow,  elongate-pyriform,  not  campanulate  in  the  middle ; 
in  its  antennfie  ferruginous  at  the  base,  etc.  It  is  quite  approxi- 
mate to  E,  Smiihii,  but  smaller ;  the  petiole  more  slender ;  tiie 
metathorax  more  triangular ;  the  punctuation  of  the  body  not  so 
strong. 

Hah,  The  hot  regions  of  Mexico.  I  have  taken  it  in  the 
valley  of  Mextitlan  between  Mexico  and  Tampico. 

4'T*  £•  Smitliii  Sacbs. — Ffrraginean,  corpore  orasse  et  densifnime 
panctato,' etiaio  in  abd.  secuudo-segmento ;  auttinuis  ferrugiiittis ; 
vertioe,  mesouoti  disco  et  petioli  basi,  nigris;  posUcntello,  proiioto  et 
abd.  segmentoruiii  1*,  2',  limbo  flavia ;  secundo  segmento  fusco,  fa^icia 
transversa  rufa  vel  aurantiaoa. 

% .  Clypeo  argenteo. 

Var.  Niger,  rufo  et  flavo'varios. 

Eumenea  Smithii  Sauss.  YeBpides,  I,  43,  21 ;  pi.  z,  fig.  1  (1852). 

Total  length,  18  mm. ;  wing,  11  mm. 

9.  Of  moderate  size.  In  size  and  in  form,  resembling  E, 
fraternus.  Prothorax  slightly  retracted  before ;  petiole  a  little 
longer  than  in  the  species  cited.  Abdomen  compressed.  The 
whole  insect  densely  cribrose  with  strong  punctures ;  the  second 
segment  of  the  abdomen  a  little  less  coarsely  so,  but  yet  strongly 
cribrose.  All  the  body  clothed  with  a  grayish  pile.  Clypeus 
black,  satin-like,  notched.  Head  black;  mandibles  and  antenns 
ferruginous ;  these  last  obscure  above ;  margin  of  the  eyes  and 
a  spot  on  the  front  often  ferruginous.  Thorax  red,  with  the 
sutures  black;  the  racsothorax  at  times  black  with  two  red  stripes 
and  something  of  black  on  the  flanks  and  in  the  furrow  of  the 
metathorax.  Border  of  the  prothorax,  of  the  wing  scale,  and  the 
post-scutel  often  yellow;  abdomen  black,  segments  1,  2  bordered 
with  a  yellow  cordon ;  the  second  marked  with  a  red  transverse 
band ;  the  other  segments  red,  shaded  with  black  at  their  base. 
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Feet  red  or  varied  with  yellow.  Wings  washed  with  ferruginous- 
browD,  with  golden  reflections ;  the  radial  cellulse  a  little  brownish. 

%.  Cljpeus  lengthened,  bidentate,  red  or  yellow,  with  a  silvery 
pile ;  fore  part  of  scape  of  antennae  yellow. 

Var.  The  ground  color  is  often  red  throughout,,  and  the  only 
black  is  on  the  vertex,  the  disk  of  meso thorax  in  part,  and  the 
base  of  petiole.  The  second  segment  then  has  an  orange  band 
mingling  on  its  margin  with  the  red  or  the  brown  which  borders 
it  It  is  probable  that  the  highly-colored  specimens  have  the 
scutellam,  the  prothorax,  and  wing  scales  yellow. 

Beiss.  a,  diff. — This  species  is  easily  recognized  by  its  colors, 
especially  by  the  transverse  band  of  the  second  abdominal  seg- 
ment and  also  by  its  strong  puncturing.  It  has  the  abdomen 
Tery  densely  punctured  and  this  character  would  be  sufficient  to 
show  its  difference  from  E.  fraternus,  if  its  markings  did  not 
already  suffice  to  distinguish  it.  It  is  also  very  similar  to  E. 
americanus.     Compare  this  species. 

JEra6.  The  Southern  United  States.  Florida.  (I  possess  two 
males.) 

c.  Species  of  uncertain  origin, 
48*  E.  compressus  Saubs. 
EumeneM  compressa  Sadss.  Vespides,  III,  142,  28 ;  pi.  viii,  fig.  5, 5a  (1854). 

This  species  has  the  form  of  E.  fratemuSf  but  the  petiole  is 
a  little  longer,  and  the  2d  segment  of  the  abdomen  has  no  yellow 
spots. 
Its  origin  is  not  known. — America??.     (Mus.  of  Paris.) 
It  would  fit  next  to  E.  Iturbide,  in  the  section  6,  a,  the  wings 
being  rather  cloudy  iridescent. 

Division  ZBTA. 
(SAD88.  Veapides  I,  67;  III,  132,  146.) 

Petiole  very  long,  linear  at  its  base,  there  depressed  and 
widened  inform  of  a  ribbon;  generally  divided  upon  its  dorsal 
face  by  a  longitudinal  groove.  The  remainder  of  the  abdomen 
pjriform,  compressed  at  the  end ;  the  second  segment  subpedi- 
calate;  its  base  in  some  degree  a'short  continuation  of  the  petiole. 

In  this  group  the  mandibles  are  very  long,  having  indistinct 
teeth;  the  head  is  flattened  before;  the  thorax  has  a  velvety 
surface.  It  is  wide  before  and  its  anterior  angles  are  very  dis- 
^Dct.    The  abdomen  is  quite  lengthened. 
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This  division  is  more  distinct  than  the  preceding,  bat,  never- 
theless; it  joins  itself  to  Division  Alpha  by  the  E.  Wagneriantm 
and  Jiamcornis. 

49*  £•  abdomiiialis  Dbdrt. — Valfdus,  gracilis;  corpore  Telntiuo; 
clypeo  apice  paruiu  euiarginato,  deutibus  rotundatisi;  peiiolo  deplanato, 
salco  partito;  alia  ferrugiueis;  antennis  ferruglneis,  apic6  sopra  uigris. 
(Coloram  distribatio  uiazitue  variat  in  hoo  inaeoto,  a  onrpore  omnino 
ferrngin«o,  ad  tiigro-  et  flaTO-variegatain  ;  varietad  maxiiue  abhorrens 
videtur  esse  tborace  nigro,  pronoto  et  souUlIis  flavis.  SaBpias  petioius 
niger  permauei,  margine  flavo,  «t  abdoiuiue  ferrngineo.)     9  %  • 

Total  length,  21  mm. ;  wing,  17  mm. 

Sphfx  abdominalia  Drurt,  Illust.  of  lua.  I,  tab.  45,  fig.  2  (1770). 
Vespa  atienuata  Oliv.  Encyc.  Meth.  VI,  674  (1791). — Fabb.  Kut.  Sjrst. 

II,  282. 
Sphex  extensa  Christ,  Hymen,  ibid,  XXXII,  flg.  7. 
PoiisUa  attenuatus  Fabr.  S.  P.  279  (1804). 
Eumenes  abdominatii  Sauss.  Ve^pidefl,  I,  70,  58j  et  in  La  Sagra,  Hist,  de 

Cnba  lus.  768. — ^Cbesson,  Hymen,  of  Cuba,  Proo.  But.  Soo.  Philad. 

IV,  1865,157. 
Eumenes  colona  Sadsb.  Vespidns,  I,  70, 59  (1852),  et  in  La  Bagra,  Hist,  de 

Cuba  Ins.  768,  pi.  19,  flg.  1. 
Eumenes  versicolor  Saoss.  ibid.  I,  71,  60. 
Eumenes  ortiatug  Saoss.  Vespides,  III,  147,  35,  pi.  viii,  flg.  3  (1854),  et 

in  La  Sagra  Hist,  de  Cuba  Ids.  768. 
Eumenes  picta  Smith,  Catal.  Brit.  Miis.  Vespid»,  32,  79  (1857). 

9  % .  Large.  Mandibles  forming  a  long  beak  by  their  union, 
presenting  two  lines  of  punctures.  Clypeus  a  little  emarginate 
at  its  extremity;  the  notch  placed  between  two  rounded  projec- 
tions. Head  and  thorax  punctured,  velvety.  The  angles  of  pro- 
thorax  a  little  salient.  Petiole  arcuate,  shining;  of  the  length 
of  the  thorax ;  divided  by  a  groove.  The  remainder  of  the 
abdomen  pyriform,  almost  fusiform,  subvelvety,  or  even  silky. 
The  body  clothed  with  a  gray  pile. 

Antennae  ferruginous,  with  the  extremity  of  the  scape  of  % 
ornamented  with  a  yellow  line.     Mandibles  ferrnginons.     Wings 
transparent,  of  a  yellow  ferruginous  along  the  side.     Nothing  is 
more  variable  than  the  distribution  of  the  colors  on  the  remainder 
of  the  body. 

One  can  arrange  the  following  principal  varieties : — 

a.  Color  in  the  main  black ;  a  frontal  spot,  border  of  the  orbits, 
an  interrupted  transverse  line  before  the  ocelli  and  clypeus,  yellow ; 
this  last  marked  with  a  black  spot  at  its  summit.     Prothoraz,  a 
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spot  l>elow  the  wing,  scutellum,  and  post-scutel,  extremity  of 
the  petiole,  a  large  scalloped  border  on  the  second  segment  and 
the  following  segments,  yellow.  Legs  yellow,  with  the  thighs 
in  part  black.     {E.  omatuH  Sauss.) 

Hab.  Isle  of  St.  Thomas. 

6.  Two  yellow  spots  on  metathorax.  The  border  of  second 
eegment  so  wide  that  no  black  remains  but  a  tricuspid  basilar 
spot.  Sometimes  there  are  two  yellow  smooth  spots  on  the 
second  segment.  Two  yellow  spots  appear  on  the  dii^k  of  meso- 
thorax.  The  clypeus  and  legs  are  without  black,  but  often 
present  some  ferruginous  color.    {E.  versicolor,) 

Bab,  Jamaica.     Venezuela. 

c.  The  pyriform  part  of  abdomen  ferruginous,  with  its  segments 
more  or  Jess  distinctly  bordered  with  yellow.     (E.  abdoininalis,) 

Hab.  Jamaica.     Cuba. 

There  is  often  a  yellow  line  on  the  scape  of  the  antennae  and 
the  yellow  original  markings  reappear  on  the  ferruginous  color 
of  the  thorax.    {E,  picta.) 

Hab,  Saint  Domingo. 

d.  Thorax  almost  entirely  yellow,  presenting  only  a  black  spot 
on  the  extremity  of  the  disk  of  the  mesothorax,  a  band  before  the 
scQtellam,  and  an  oblique  one  on  the  flanks.  Alklomep  ferrugi- 
nous; the  petiole  bla(  k,  bordered  with  yellow  or  orange,  with  the 
ba«e  black  and  the  border  yellow.    {E,  colona.) 

Hab.  Hayti.     Jamaica. 

e.  The  whole  insect  ferruginous,  a  little  varied  with  yellow  on 
the  head  and  thorax,  not  offering  more  of  black  than  the  thoracic 
sutures,  and  a  frontal  and  vertical  line. 

Hab.  Cuba. 

Its  form  also  varies.  Specimens  which  I  have  taken  at  St. 
Thomas  are  stout ;  they  have  the  petiole  wide ;  those  which  I 
have  captured  in  Jamaica  are  slender  and  lithe;  their  petiole 
is  remarkably  narrower. 

In  conclusion ;  these  variations  are  not  only  dependent  upon 
the  localities,  but  probably,  also,  on  the  seasons  and  diverse  for- 
tuitous circumstances. 

50.  E.  canalicnlatns  Oliv. 

Veapa  cnnaliculata  Oi.iv.  Encyc.  Meth.  VI,  672  (1791). 
Vtfpa  diadema  Fabr.  Ent.  S.  Snppl.  263  (1798);  S.  P.  285  (Eumenex). 
Eum^f^  eanaiicufata  Sac88.   VeRpid.  I,  68,  56;  pi.  zi,  fig.  5. — DeGbbb 
Mem.  Ids.  HI,  579,  Tab.  29,  fig.  3. 
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Var,  a.  Wholly  ferruginous,  with  the  wings  obscure. 
6.  Abdomen  black,  with  the  end  ferruginous ;  petiole  ferrugi- 
nous, with  a  black  margin* 
Hab,  South  America. 

51*  £•  Orblgnyi  Saitss. 
Eumenes  Orbiynyi  Sadss.  Etudes  sur  la  Fam.  Yespides,  I,  69,  57  (1852). 

Hab.  Bolivia.     Probably  a  variety  of  the  preceding. 

53*  £•  Clialicodoiliie  n.  sp. — Niger ;  oapite  et  tborace  ferrngi'Deis, 
froute  et  meaouoto  uigris;  tuberculis  2  obsoletis  ferrugiueM  in  fronte; 
clypeo  Uto,  emarginato ;  abdomine  fere  impunotato ;  petiolo  mediocri, 
liBvi,  vix  sulcato,  apice  paucto  impresso  et  maigiiie  flavo ;  alia  infus- 
catis.     9  • 

ToUl  leogth,  15-20  mm. ;  wing,  12-16  mm. 

9 .  Head  orbicular,  longer  than  wide.  Clypeus  large,  widely 
but  not  deeply  emarginate  at  its  inferior  border  and  a  little  bicari- 
nate;  the  carinee  distant.  Between  the  antennae  an  elongate 
tubercle  parted  by  a  sulcosity,  and  over  this,  next  to  the  top  of 
the  eyes,  two  frontal  rounded  tubercles ;  vertex  arcuate.  Thorax 
elongate,  compressed,  anteriorly  margined  by  a  feeble  crest. 
Scutel  convex,  parted  by  a  groove;  metathorax  parted  by  a 
channel,  nearly  to  the  top.  Head  and  thorax  delicately  punctate. 
Disk  of  mesothorax  with  two  or  four  sulcosities  at  base.  Petiole 
moderate,  polished,  impunctate,  as  long  as  the  thorax,  a  little 
gibbous  in  the  middle;  its  sulcosity  very  obsolete;  the  end 
without  elevated  margin,  but  with  an  impressed  point.  The  rest 
of  the  abdomen  elongate,  pear-shaped,  not  compressed,  nearly 
impunctate,  except  along  the  edge  of  the  margins;  the  second 
edge  obsoletely  separated  from  the  Arst. 

Head  ferruginous  ;  the  forehead  black,  with  its  three  tubercles 
ferruginous;  antennee  ferruginous;  the  flagellum  black  above. 
Thorax  ferruginous,  beneath  and  in  the  grooves  of  the  sides, 
black ;  disk  of  mesothorax  black.  Abdomen  black ;  the  petiole 
margined  with  yellow.  Feet  ferruginous,  varied  with  fuscous. 
Wings  washed  with  brown ;  the  costa  more  obscure. 

Res8.  a.  diff. — Nearly  of  the  same  coloration  as  E,  canaHcu- 
latuSj  but  smaller ;  the  head  less  broad,  not  so  triangular,  distinct 
by  its  two  frontal  feeble  tubercles;  the  thorax  much  narrower, 
more   margined  anteriorly,  more  canaliculate  posteriorly;  the 
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scQtel  not  flat  Dor  entire ;  the  petiole  shorter,  not  so  distinctly 
iiulcate. — Very  distinct  from  fiUformis  by  the  same  characters 
acd  by  its  nearly  impunctate  abdomen. 

Hah.  Brazil.     Pernambuco.     This  insect  was  bred  in  a  nest 
of  Chalicodoma;  if  as  a  parasite  I  could  not  ascertain. 

m»  E«  filiformia  Sinnu — Niger,  antennis  sabtnR  et  abd.  apice,  fer- 
rngiiK^is  ;  cljpeo  <*loiigato,  flavo-maTginato,  apice  obtase  emarginato,  et 
IIaTo.biinaculato ;  thorace  brevi,  di*nse  punctato,  pontscutello  et  raeta- 
Doto  crasaios  panotatia,  petiolo  valde  elongato,  puuctato,  tenniter  sal- 
cato^poDe  medium  sabcaarctato;  secandoabd.  segmeuto  puiictatissimo, 
rago^o,  margine  sobreflexo;  margiiie  portico  pronoti,  petioli  et  secundi 
segDitfUti,  flavia  ;  alia  iiifascalia,  apice  subbjraliuia.     $  * 

E.Jili/ormis  Saubs.  £t.  Vesp.  Ill,  146,  34,  9. 

Total  length,  1 7  mm. ;  wiDg,  13  mm. 

Antennae  long  and  slender.  Thorax  shorter  than  that  of  E, 
camliculatus,  almost  globular,  squarely  cut  before,  densely 
panctured  ;  the  post-scutellnm  and  the  mctathorax  cribrose  with 
punctures,  stronger  and  less  serrate,  while  in  the  species  cited 
the  thurax  is  everywhere  velvety  and  finely  punctured.  The  petiole 
is  a  little  longer  than  the  thorax,  very  narrow,  a  little  enlarged 
from  before  backward,  arcuate,  flattened,  irregularly  punctured. 
Its  groove  but  slightly  distinct.  The  second  segment  compressed, 
nrj densely  shagreenedf  appearing  rugose  above;  the  punctures 
much  more  dense,  but  not  as  large  as  on  the  mctathorax ;  the 
first  posterior  border  of  this  segment  slightly  turned  up  and  pre- 
ceded by  a  transverse  depression  in  the  middle ;  the  2d  border 
narrow,  profoundly  sunken. 

Var,  The  ornaments  of  the  thorax  and  of  the  abdomen  are 
generally  of  a  sombre  ferrug^inous  rather  than  yellow,  indistinct ; 
the  border  of  the  2d  abdominal  segment  is  sometimes  yellow, 
wmetimes  ferruginous. 

Black,  fulvo-velntinous ;  flagellnm  of  the  antennae  beneath,  edge 
of  wing  scales,  knees,  and  margin  of  the  abdominal  segments 
ferrnginous;  posterior  margin  of  prothorax  and  an  interrupted 
fascia  at  the  extremity  of  the  petiole,  yellow.  Wings  washed 
with  brown  in  the  basilar  half,  subhyaline  at  the  extremity. 

9.  Clypeus  black,  smooth,  lengthened,  narrow  above;  its 
greatest  width  is  in  its  lower  third,  carrying  two  little. bosses  in 
the  middle  (of  its  height),  the  terminal  border  notched  at  a  very 
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obtase  angle,  aud  fonuing  two  slightly  diverging  salient  or  obtuse 
angles. 

Two  spots  at  the  extremity  of  clypeus,  the  lateral  margins, 
and  the  frontal  carina,  yellow. 

Ees8.  a.  diff, — A  very  distinct  species  from  all  the  others  of 
this  Division  by  its  very  punctate  compressed  abdomen,  and  by 
the  much  impressed  edge  of  the  2d  segment,  which  renders  the 
first  edge  very  sharp.  The  other  species  have  this  edge  flat,  go 
that  the  first  edge  is  hardly  distinguishable. 

Hah,  Brazil.     (Author's  collections  and  Spinola's  at  Turin.) 

Oen.  mOBTTEZriHA  Sauss. 

Mandibles  very  long,  terminating  in  a  point,  channelled,  aud 
forming  by  their  union  a  long  beak.  Lip  aud  jaw  very  long; 
labial  palpi  presenting  but  three  articles  and  often  terminated 
by  long  hairs.'     Maxillary  palpi  composed  of  Jive  articles. 

Head  normal ;  generally  dilated  behind  the  eyes,  and  a  little 
concave  behind;  between  the  antenn®  is  a  little  carina  which 
reaches  the  clypeus.  Clypeus  9  longer  than  wide,  pyriform 
(that  is,  rounded  at  the  summit,  diminishing  downward)  ;  emar- 
ginate  and  bidentatc;  %  polygonal,  generally  as  wide  as  long, 
and  terminated  by  a  nearly  straight  border  placed  between  two 
distant  side  teeth. 

Thar  ax  generally  lengthened,  convex  (at  times  wide)  hardly 
retracted  before;  prothorax  very  sharply  truncate;  metathorax 
rounded,  offering  two  convex  faces,  separated  by  a  channel  or  by 
a  cavity,  which  are  not  bordered  by  sharp,  but  rounded,  effaced 
edges. 

Abdomen    generally   fusiform ;    the    first    segment    cnlarjres 

1  Although  the  3d  article  has  a  parnbolio  form,  one  sees  yery  distinctly 
that  it  is  the  4t]i  wliich  i»  wanting,  for  the  3d  preserves  at  its  extr»»niity 
the  long  Btiflf  hairs  which  arm  the  3d  among  thf»  types  which  hav«  the 
labial* palpi  composed  of  four  articlpa  (Nnrfnnia),  Furtliermore,  one  often 
discovers  that  the  extremity  of  i\w  3d  articln  i!<  formed  hy  a  rudiment  of 
the  4th  article  aoldeted  upon  it.  Thid  dinpositiun  becomes  mora  distinct 
among  the  Monobia, 
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gradually,  is  funnel  like,  pedicalate  or  sessile,  at  times  caropauu- 
late,  but  when  the  pedicle  exists  it  only  occupie:^  the  anterior 
part  of  the  segment  and  does  not  compose  the  entire  segment ; 
it  carries  above,  near  the  extremity,  a  longitudinal  groove  or  a 
rounded  excavation. 

Most  of  these  insects  have  an  appearance  very  easy  to  grasp, 
thanks  to  their  fusiform  abdomen  of  which  the  first  segment  is 
funnel-shaped.  Their  principal  distinctions  are  found  in  this  form 
of  the  abdomen,  combined  with  the  length  of  the  mandibles  and 
<Ae  reduced  number  of  the  articles  of  the  palpi.  The  mandibles 
are  long  and  form  a  beak  as  with  the  Eumenes^  although  less 
sharp ;  in  the  females  these  organs  have  four  teeth  or  lobules ; 
in  the  males  the  inner  edge  is  more  entire  or  with  three  notches. 
Tbe  clypeus,  in  general  more  long  than  wide  in  the  females, 
recalls  tbe  Eumenea  also,  but  its  narrow  extremity  has  a  trian- 
gular notch,  separating  two  triangular  teeth ;  in  the  males  it 
offers  the  polygonal  form,  a  quite  different  type,  which  by  the 
8eparation  of  its  terminal  teeth  has  a  sort  of  analogy  to  the 
Zeihm.  The  head  and  body  are  almost  equally  and  always 
strongly  punctured ;  the  abdomen  is  also  wholly  punctured,  but 
less  strongly.  All  the  body  moreover  is  covered  with  a  velvety 
pile  which  often  conceals  the  sculpture.  The  anterior  border  of 
the  prothorax  is  subconcave,  but  the  angles,  although  at  times 
distinct,  are  never  spinose  as  with  certain  Zethus. 

The  form  of  the  abdomen  recalls,  in  the  normal  types,  the  lorm 
of  Polistea;  it  is  also  fusiform,  the  1st  segment  being  funnel 
shaped,  much  narrower  than  the  second ;  but  the  first  segment 
being  larger,  and  always  convex  (not  completely  funnel  shaped) 
suffices  always  to  distinguish  this  genus,  even  though  the  head, 
with  its  long  mandibles  and  clypeus,  should  be  wanting.  Also 
the  strong  puncturing  of  the  thorax  and  the  always  short,  chubby 
and  wide  metathorax  assist  in  marking  its  differences. 

The  genus  Montezumia  also  includes  several  types  and 
numerous  forms  which  are  slight  marks  of  distinction. 

The  first  segment  of  the  abdomen  is  often  narrow,  campanulate 
and  strongly  bossed,  in  such  case  presenting  the  form'  which 
appears  in  certain  Odynerus,  having  the  pediculate  abdomen ; 
or,  even  the  thorax  becomes  wide  and  flattened  ;  the  metathorax 
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carinate,  and  hence  we  have  established  separate  divisions  to 
receive  these  types. 

Let  ns  add  that  these  insects  have  wholly  the  appearance  of 
the  Nortonia,  and  that  one  cannot  distinguish  them  bnt  by  the 
dissection  of  the  month.  If  then  we  separate  these  two  genera, 
it  is  that  they  seem  to  us  to  form  a  deviation  from  the  genus 
OdynerusAn  two  different  ways ;  the  Nortonia  conducting  to  the 
EumeneSf  and  the  Montezumia  forming  rather  a  detached  rami- 
fication which  seems  more  to  direct  toward  the  Polistes  or  Zethus, 

In  fine  the  Montezumia  have  nearly  the  same  buccate  organi- 
zation as  the  Monobia^  and  are  distinguished  from  these  insects 
by  their  slender  forms ;  by  their  abdomen  pediculate  or  fusiform, 
not  distinctly  sessile ;  and  by  the  form  of  the  metathorax,  which 
is  convex,  divided  by  a  groove,  but  not  excavated  as  with  the 
Odynerus,  or  which  always  at  least  ofi'ers  two  salient  enlargements 
rather  than  a  posterior  excavated  surface.^ 

The  genus  Montezumia  is  almost  exclusively  American,  but 
it  does  not  extend  into  the  cold  latitudes  of  this  continent.  It 
appears  only  in  Mexico,  and  extends  southward  as  far  as  the 
borders  of  Patagonia.  It  has  not  yet  been  met  with  in  the 
United  States.  It  also  appears  to  be  limited  to  the  eastern  face 
of  the  Andes,  at  least  it  has  not  yet  been  found  upon  the  western 
side  of  America. 

The  habits  of  these  insects  remain  to  this  day  entirely  unknown, 
although  the  structure  of  their  mouth  does  not  leave  any  doubt 
that  they  lead  a  solitary  life.  Now,  however,  we  may  throw 
some  light  upon  this  question,  thanks  to  the  kindness  of  Mr.  G. 
Claraz,  who  has  been  willing  to  send  us  the  nests  of  Montezumia 
ferrvginea  described  below. 

These  structures  very  much  resemble  the  nests  of  Felopoeus, 
They  are  of  agglutinated  masses  of  earth,  in  which  one  finds  the 
cells  disposed  in  a  parallel  order,  in  which  the  insect  imprisons 

1  It  is  true  that  certain  Montezumia  having  the  pedicalate  abdomen 
offer  a  sort  of  concavity  of  this  kind  on  the  metathoraz  (J/.  Lepritirii, 
Hnasificn)  bnt  the  types  with  the  non-pedicnlate  abdomen,  which  alone 
could  be  confounded  with  the  Monobia,  have  always  the  metathoraz  con- 
vex, clubbed,  and  unarmed.  Constantly  here,  as  elsewhere,  one  finds 
transitory  types,  bnt  we  have  allowed  that  the  genus  Monobia  is  not 
entirely  decharacterized  in  the  genus  Montezumia  (see  the  Monobia  egrtgia 
and  especially  the  Monobia  variabilia). 
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its  prey  with  the  eggs  which  she  has  deposited  in  it.  Each  one 
of  these  lumps  contains  about  ten  of  the  cells.  Unfortanately  we 
could  not  discover  what  composes  the  prey  of  the  insect  which 
constructs  these,  the  little  cells  being  found  occupied  by  the 
ujmphes  already  quite  prepared  to  hatch  or  even  by  insects 
ali-eady  hatched. 

This  observation  becomes  exceedingly  interesting  by  reveal- 
inv  among  the  solitary  wasps  a  different  mode  of  nidification 
which  is  allied  to  that  which  one  knows  among'other  genera  and 
which  recalls  the  architecture  of  the  Sphegides.  So  we  know 
that  the  Eumenes  establish  for  their  offspring  separate  and  dis- 
tinct cells  likewise  formed  of  earth ;  the  Zethus  build  their  nests 
composed  of  aggregated  cellules,  established  commonly  in  vege- 
table matters  and  fixed  upon  little  branches  of  trees.  The  Ody- 
nerua  nidify  in  holes  in  walls,  in  the  stems  of  plants,  etc.  The 
Moniezumia^  finally,  construct  their  houses  of  many  rooms,  a  little 
like  those  of  Zethus,  but  very  much  more  massively  built  of  earth 
and  stuck  against  walls  or  rocks  as  are  those  of  the  Sphegides 
and  some  of  the  mason  bees. 

Di  vision  ANTEZUMIA. 

Head  flattened  before  (Eumenoidc).  Abdomen  pediculate; 
the  petiole  composed  of  the  first  segment,  of  which  the  first 
moiety  (or  the  base  only)  is  linear;  the  second  moiety  being  cam- 
panular,  not  receiving  the  2d  segment.  (Appearance  nearly  like 
some  Fachymenes), 

o.  Head  very  flat;  clypem  entire;  abdomen  but  little  pediculate. 

!•  H.  elialy1»ea  Sauss. 

Montezumia  cka/ybea  Sauss.  Vespides,  III,  161,  49 ;  pi.  iz,  fig.  2,  9 . 
Hab,  Brazil. 

6.  Head  leas  flat;  clypeus  truncate  or  notched;  abdomen  more  lengthened 

pediculate.' 

%»  HI.  petiolata  Sadbs. 
Momtezumia petiolata  Sadbs.  Veflpides,  111,  IGl,  50;  pi.  ix,  fig.  1,  J. 

Hab,  Brazil. 
8 
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c.  Head  lest  fiat;  clypetu  truncate  or  notched;  petiole  rather  flattened 

triangular. 

8«  HI.  brunea  Siuss. — Velutiuivserioda,  pnnctata ;  clypeo  pnnctato, 
margiue  apioali  late  truncato,  biangnlato ;  thorace  valde  velatino,  hand 
compresso;  inetaiioto  brevi,  Btriato,  aurHO-sericeo ;  lo  abd.  segmt^nto 
petiolari,  coDipaiiulato,  apiee  Balco  partito;  capite  et  anteiiuis  uigri.'«; 
bid  snbtus  ferrngiiieis ;  tboraoe  et  petiolo  rufis ;  pronoti  margine  poetioo, 
tegalis,  postocutelli  macalis  2  petiolique  linea  marginali,  flav«sc«ntibas ; 
pronoto,  tboraoe  ftubtns  et  petiolo  ante  marginem  frequenter  fascis; 
abdonilne  fasco-olivaceo ;  pedlbns  rnfla;  alia  iufamatii),  oosta  foaca. 

Variat.  Secnndo  segmeuto  ferrngineo-limbato. 

^  .  Cljpeo  lato,  sericeo. 

Pachymenee  brunnea  Sau88.  Vesp.  I,  76,  4 ;  pi.  zii,  fig.  6  (1852). 

Total  length,  16  mm. ;  wing,  12  mm. 

This  species  has  rather  the  appearance  of  an  Eumenes,  because 
of  its  narrow  Ist  abdominal  segment,  campanulate  as  in  Fachy- 
menes,  bat  quite  flattened,  and  not  bordered  at  end. 

The  clypeus  %  is  polygonal,  as  wide  as  long,  broadly  truncate; 
its  inferior  margin  having  a  tooth  on  each  side;  it  is  black,  silky, 
with  the  inferior  part  yellow. 

The  body  is  velutinous ;  the  thorax  very  much  so,  mfo-ferru- 
ginous  with  golden  reflections ;  anteriorly  blackish  ;  the  petiole, 
broadly  club-shaped,  parted  by  a  groove,  is  ferruginous,  with  the 
extremity  blackish,  and  the  hind  margin  finely  bordered  with 
yellow.  The  rest  of  the  abdomen  brown-olive,  with  golden 
reflections.     The  feet  of  the  color  of  the  thorax. 

Hess.  a.  diff^. — It  has  much  the  livery  of  M.  infemaliSf  hot  is 
very  different  by  the  petiolar  form  of  the  1st  segment  of  the  abdo- 
men, and  by  its  shorter  thorax. 

ffab,  Cayenne.     Venezuela. 

Observation. — L.  c.  I  have  mentioned  that  the  2d  cubital 
cell  of  the  wing  is  triangular  in  9 ,  but  this  -seems  to  be  a  mere 
accident ;  it  is  not  so  in  ^ . 

Division  METAZUMIA. 

Head  more  or  less  dilated ;  metathorax  convex  at  summit,  a 
little  prolonged  and  presenting  a  distinct  fossette,  but  unarmed. 
Abdomen  pyriforni,  but  the  first  segment  retracted,  subpedicnlatt* 
at  the  base,  then  suddenly  campanulate;   dilated   uodulously 
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abore  by  the  meeting  of  the  anterior  and  superior  faces  of  the 
segment.  The  second  segment  widening  toward  its  base  in  an 
oroid  form. 

The  insects  of  this  division  have  somewhat  the  appearance  of 
Discaelius,  on  account  of  the  form  of  their  abdomen,  but  the 
labial  palpi  are  distinctly  composed  of  three  articles  only  and  the 
maxillary  0/  five. 

i«  Hi*  Haasteca  Bavss,  (Fig.  9  %,  9a  9.)— '^iffi'At  nitida,  dense 
pnnotata;  pronoto  crUtato-marginato ;  metauoto  et  abdom.  lOfiegiiieuto 
grosse  eribratis ;  mesonoto  «t  abdom.  20  segmeiito  ten u iter  pauctatis  ; 
cljpeo  loagiore  quam  latiore,  bidentato  striato-punctato ;  metauoto 
rniondato,  in  medio  excavato,  foveola  striata,  Uaud   acute  margiuata 

*  iustruoto;  abd.  primo  segmento  angusto,  campannlato,  supra  nodoso 
inilato;  scutelli  et  postscutelli  fascia  interrnpta,  abdomiuisque  seg- 
mentl  11-2'  (quandoqne  3')  margine,  fulvis ;  alia  liyalinia  costa  nigra ; 
antenoarum  flagello  snbtus  ferrugineo. 

%.  Clypeo  flaTO,  antennis  uncinatis. 

Montesumia  kuasteca  Sausb.  Rev.  et  Mag.  de  Zool.  1857,  271. 

Total  length,  16  mm. ;  wing,  13  mm. 

Appearance  of  a  Disccelius;  clypeus  more  long  than  wide, 
bidentate;  the  teeth  distant,  separated  by  a  straight  or  concave 
margin;  ocelli  large,  approaching;  a  deep  groove  on  the  vertex. 
Prothorax  strongly  rimmed,  angulate;  scutels  flattened,  divided 
bj  a  feeble  line,  separated  by  a  strong  sulcus.  Metathorax 
forming  two  convex  cheeks  behind  the  post-scutel,  but  its  poste- 
rior face  occupied  by  an  almost  round  foasette,  regularly  exca- 
vated, shining  and  striate,  slightly  punctured,  garnished  with  a 
gray  pile,  but  without  decided  border  or  limiting  marks.  Lateral 
ridges  effaced.  First  segment  having  its  anterior  fourth  pedicu- 
latc  in  form  and  the  remainder  campanulate,  quadrate,  nodulously 
swelled  above ;  (seen  in  profile  this  segment  has  the  appearance 
of  carrying  a  great  tubercle,  which  results  from  the  meeting  of 
the  sapcrior  with  the  anterior  face  at  a  right  angle):  this  segment 
less  than  half  the  width  of  the  second  and  offering  above  ja 
depressed  point;  second  segment  rounded,  depressed,  flat 
beneath,  convex  above,  enlarging  gradually.  Head,  thorax,  and 
petiole  densely  punctured;  the  prominences  of  the  metathorax 
and  the  first  abdominal  segment  cribrose  with  large  punctures ; 
the  mesothorax  not  strongly  punctured  ;   the  head  punctured. 
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even  striate  before ;  the  second  and  the  following  aljdominal  seg- 
ments densely  and  finely  punctured. 

Insect  of  a  shining  black ;  antennse  black,  the  flugcUuin  ferru- 
ginous beneath,  both  scutels  ornaniented  with  a  band  or  wiih  two 
obscure  yellow  points.  The  two,  often  the  three,  first  segmenta 
of  the  abdomen,  equally  bordered  with  a  submarginal  edging  of 
the  same  color;  that  of  the  first  segment  continuing  itself  upon 
the  sides.  Legs  black.  Wings  transparent,  with  the  anterior 
edge  blackish. 

9 .  Clypeus  black  or  more  or  less  tawny  or  yellow. 

Var.  End  of  the  al)donien  slightly  ferruginous;  often  two 
tawny  dots  at  the  summit  of  the  pro-  and  of  the  nietathorax. 

% .  Clypeus  yellow,  a  little  margined  with  black,  strongly  bi- 
dentate;  the  teeth  sharp,  separated  by  a  notch  on  the  arc  of  a 
circle.  Hook  of  the  antennte  pointed,  black  or  ferruginous.  No 
groove  on  the  vertex. 

Bess.  a.  diff. — This  species  has  some  resemblance  to  the  if. 
Hcpulchraliit  Sauss.  Its  form  is  quite  like  that  of  If.  Leprieuri; 
one  might  be  inclined  to  take  it  for  a  black  variety  of  this  species, 
but  the  disk  of  the  mesothorax  is  less  strongly  and  the  metatho- 
rax  less  densely  punctured  in  Huasieca  than  in  Leprieuri. 

Hah.  The  Gulf  side  of  Mexico.  I  caught  several  9  %  near 
Tampico ;  some  others  have  been  taken  near  Orizaba. 

In  this  species  the  third  joint  of  the  labial  palpi  is  almost  as 
long  as  the  second  and  the  form  distinctly  parabolic-pointed; 
this  article  is  very  abruptly  terminated  and  has  no  appendix. 
The  maxillary  palpi  have  their  first  article  dilated  ;  the  two  fol- 
lowing slender  and  long,  the  others  smaller  and  smaller. 

5«  Bff.  lieprienrii  Spin. — Nigra;  capite,  thoraoe  RlKlominisqne  primo 
Begmeiito,  valde  cribratis;  abdpmine  de  feliquo  tfiiuiter  punctato; 
ol^pfo  elongate,  bitientato,  scatellie,  metanoto,  abdominis  primi  Beg- 
tnenti  limbo,  anrautiai-id  ;  alls  Bubinfascatis,  costa  nigra. 

%.  Clypeo,  anrantio;  snpra  et  lateraliter  nigro-margiuato ;  pronoti  mar- 
gine  postico  et  macnla  in  basi  mesonoti  disci,  aorantiid. 

Farmr  aiitennifl  siibtaB  ff  rriigineis  ;  secando  abdominis  segmento,  flavo- 
limbato;  reliqu  is  margins  pi  ceo.     Longit,  0.015. 

Odyuerus  Leprieuri i  Spinola,  Ann.  Soc.  Ent.  Fr.  X  (1841),  127,  78. 
Montezumia  pelagica  Sauss.  Ve^piden,  I,  93,  11,  pi.  xii,  fig.  10,  $  (1852). 
Monitzumia  Leprieurii  Sacss.  Vespides,  III,  160. 

Eab,  Brazil.     Cayenne. 
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Observation. — The  specimen  described  l»y  Spinola  has  the 
wings  faded,  ferruginous. 

Division  MONTEZUMIA  (propr.  diet.)- 

Head  dilated.  Clypeus  truncate  or  bidentate.  Metathorax 
offering  two  convex  cheeks,  unarmed,  separated  by  a  furrow. 
Abdomen  fusiform;  the  first  segment  funnel -shaped,  but  enlarged 
above,  capable  of  retracting  more  or  less  of  the  following  one. 

In  this  division  the  forms  are  rounder;  the  first  segment  is 
less  enlarged  above,  it  does  not  present  a  superior  and  anterior 
face;  it  becomes  more  funnel-shaped  and  wider,  which  gives  to 
these  insects  the  appearance  of  Polides  with  which  they  have 
often  been  confounded. 

• 

I.  Abdomen  pcdiculate.     The  first  moiety  of  the  first  segment 

linear. 

Dividion  ALPHA. 
(Sauss.  Ve:tpides,  I,  88;  III,  160.) 

6t  Hi,  cfCralea  Sauss.  9 . — Valida,  iiigro-i  oemlea ;  nbdomine  cceruleo, 
clypeo  piriforuii,  pnoctato,  apice  Bal>«niarginato,  subbidentato  ;  capite 
et  thorace  densiasime  granalato-panctati:^,  fulvo-birtis ;  inet<inoti 
snico  striate ;  pronoto  angulato,  oristato-mnrginato ;  al)domiue  fusiform! ; 
tenaiter  daui^e-panctato,  primo  Beginento  badi  petiolato,  lu  primo  diiu!- 
dio  linean,  d«in  infandibulifornii,  in  medio  Bnbbidentato,  supra  sub  o 
profando  pnnctiformi  caDaliculato;  pedibus  ferrugiaeo-serieeis;  anteunis 
sabtas  ferrngineis ;  alis  nigro-cyaneis.     Longit,  0.023. 

Variat,  c1yp«i  margine,  tarsorum  artionio  nltimo,  scutelli  fascia,  rufis. 

%*  Cljpeo  truncato ;  aDteiinls  ferragineia  uucinatia. 

Alontezumta  ecarulea  Sadss.  Ve.«pidea,  I,  90,  5  ;  pi.  zil,  fig.  8,  9  C^^^^)* 

IH,  IGO. 
A/,  rubrifarsis  Sauss.  ibid.  I,  90,  4. 

3/.  rufpes  Sauss.  ibid.  I,  89,  3 ;  pi.  xv,  fig.  1,  9  (1852);  III,  160. 
Odjfuenu  azuretceus  Spinol,  M^m.  Acad.  Turin,  xiii,  1853,  82,  62,  % . 

Uab.  Brazil.     Para.     Rio  Janeiro.     Quyana.     Cayenne.  . 

Y«  HI.  azareipennls  Sauss. — M.  camUa  simillima,  at  abdomfne 
nigro;  primo  segnionto  snlco  param  profando  et  utrinqae  linea  angu- 
lata  flava  instracto;  ali^  nigro-cceraleis. 

%»  Clypvo  rabro,  truncate,  subbidentato,  antenuis  unoinctia. 
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Variat  ore,  tareis  apice,  soatelloram  fasoiis,  rirfis. 

Moniezumia  azureipenniB  Sauss.  VespideSi  I,  89,  2  (1852)  ;  III,  160. 
Monttzumia  rufidentata  Sauss.  Vespides,  I,  88,  1  (1852). 

This  insect  is  most  likely  a  mere  variety  of  M.  ccerulea. 
Hab,  Brazil.     Mexico. 

In  this  section  one  might  nearly  place  also  M.  Ghilianii,  and  M. 
azleca,     (See  below,  No.  16  and  18.) 

2.  First  segment  of  the  abdomen  snbsessile. 

Division  BETA. 
(Sauss.  Vespides,  I,  90;  III,  162.) 

A.  Thorax  moderately  lengthened,  firnt  abdominal  segment 
funnel'Shapedj  convex,  divided  by  a  feeble  groove^  vertex 
somewhat  swollen. 

a.  Wings  transparent  or  ferruginous, 

8.  91.  nigriceps  Spin. — Niger;  abdominis  lo  segmento  infandibnU- 
formi,  breTiseime  petiolato,  latitadine  j  secundi ;  mandibalis  ferragineis; 
tborace  et  pedibas  riifis;  illo  paulo  nigro-vario;  post-scutello  flaTO- 
binotato ;  abdominis  primo  segmento  basi  rufo,  angiute  flaTO-limbato ; 
alls  byalinis,  veuis  testaceis. 

% .  Clypeo  polygonale,  albido,  margine  antico  truncato,  iDte{;ro ;  antennis 
apice  uuoino  obtaso  testaceo  instructis.     Long.  5-6  lin. 

Eumenesf  nigriceps  Spikola,  Ins.  rec.  k  Cayenne  par  Leprieuri  Ann.  Ent. 

Fr.  X,  1P41,  128,  79,  ^ . 
Montezumia  nigriceps  Sauss.  Vespides,  III,  162,  51. 

Hab.  Cayenne. 

9.  n.  infundlbaliformls  Fabr.— Oraoilis,  elypeo  piriformi,  tran- 
cato,  panctaio-striato ;  corpore  punutato  ;  prouoto  niarginato,  angulato ; 
mesonoto  nitido,  sparse  pnnctato ;  metanoto  dense  panctato,  velutino, 
hirto,  in  medio  tautum  canaliculato ;  capite,  thorace  et  pedibns  nigris, 
torn  en  to  an  reo  rariore  sericeis  ;  abdomine  ferragineo,  Tel  badio:  primo 
segraento  infandibuliformi,  fasciis  2  nigris  et  ntrinqae  dente  laterali 
instrnoto;  segmentis  3-5  punctatis;  tarsis  apice  rnfls ;  mandibalis 
ferrngineo-^ariis ;  antennis  subtus  obscare  fermgineis  ;  alls  hjraliuis, 
Tenis  nigris. 

Var.  Segmentis  1°,  2®  limbo  flavescente;  tarsis  et  tibiis  fascescentibas. 
Longit,  18  mm. 
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9  •  Cljrpeo  apiee  trancato  v«l  subemarginato,  infere  ferragineo  vel  albido 

marginato. 
% .  Clypeo  trancato,  frequenter  albido*marginato. 

Eumenes  in/and ibul if ormis  Fabr.  Syst.  Piez,  288,  14  (1804). 
Moniezumia  dimldiata  Saoss.  Vespides,  I,  91,  13  (1852) ;  (Sjn.  Olivier! 
ezclns),  ibid.  Ill,  160. 

Eab.  Brazil.    (Anther's  collection.) 

This  species  has  a  remarkable  resemblance  to  Polijhia  because 
of  its  hyaline  wings.  It  must  not  be  confounded  with  Polyhia 
dimidiata  01.,  or  Polistes  bicolor  Sss. 


10«  ]II*  Cortesiana  Sauss. — Carbonaria,  velntina,  nSgro-faWo  hfrta, 
parpureo-Bericea;  clypeo  punctato,  apice  trancato,  Babezcfsc;  capite 
densissinie  punctate;  pronoto,  poBt-scatello  et  metanoto  densissime 
grosse  panctatis ;  mesonoti  disco  et  soutello  sparse,  abdomine  tenuiter, 
pnnctatiB ;  prouoto  angalato,  cristato-marginato ;  abdominis  prlmo  seg- 
meiito  elongato-campannlari,  sapra  suico  foveolato;  tarsis  antieis  apice, 
clypei  marginibus  lateralibas  et  mandibalaram  margine  interno,  rafis ; 
autennis  ferrugineis,  basi  nigris  ;  alis  pallide  flavo-giiseis,  veuis  anticis 
fasco-ferragineis.     9 .    Longit,  0.020  m. 

Mwtezumia  Cortesta  Sauss.  Vespides,  1, 92, 10, 9  ;  pi.  zv,  fig.  2,  9  (1852). 
Hab,  Mexico.    (Typus  in  auctoris  museo.) 

11.  Iff.  sepulcliralis  Saufs.    %  . — Pnecedentis  statura  et  facie,  ill! 
similiiina;    clypeo  et  uiaudibnlis  nigris,  vel  clypeo  ntrinqne  panoto 
rafo;  primo  segmento  obscure  ferrugineo-Iimbato ;  alis  ferrugineis. 
(Anne  pneoedentis  varietas?.) 

Monteznmia  septdehralia  Sauss.  Vespides,  III,  163,  54  (1854). 
Montezumia  mortuorum  Saijss.  Vespides,  III,  164,  55  (1854). 

Bob,  South  America. 

12.  M.  analis  SAns& 

Montezumia  analis  Sacss.  Vespides,  III,  10*3,  53. 

Hob.  South  America. 

b.  Wings  obscure,  smoJcy,  fuscous  or  black, 
*  Body  more  or  lest  ferrugtnous. 

18.  HI.  Spinolae  Sauss. — Sat  gracilis,  omnino  velatina;  capite  et 
thorace  dense  panctatis ;  raetalborace  crassissime  rugato,  late  plane 
ibreolato;   scatellis  couvezis,   sulco  lougitudinali   divisis;    antennis, 
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oapite,  mesonotA,  abdominis  Begmentis  20-7<^,  nigrin ;  pediba:),  pronoto, 
Boutellis  teguHs  et  plearis,  metanoto  et  abdomiuia  lo  8egro«nta,  rafl^, 
aareo-velutinifl ;  frequenter  prouoii  xnargine  poatioo,  tegulis  partim, 
metanoti  macalis  2  et  canthis,  primiqne  segmeuti  margine,  flavis ;  alia 
fasco-violascentibafl,  oosta  nigra,  apice  pallidiore. 

%  .  Clypeo  panctalato  polygonali,  fere  latiore  qaam  longiore,  late  ezciso ; 
macula  genaram  flava;  antennarum  nnoino  et  scapo  subtas,  ferrugineis. 

Variat,  a.  Clypeo  flavo-maoalato. 

b,  Abdomine  omnino  nigrei^cent**,  apice  fere  ferrngineo. 

c.  Mesqnoti  disco  ferrugineo-bilineato ;  IQ  abd.  segmeuto  fascia  flava 
iuterrnpta. 

Moritezumia  Sptnoloe  Bauss.  Et.  Vesp.  I,  93,  12;  pi.  zii,  fig.  9,  9  ^'^'* 

(1802). 
Odynerus  infernalis  Spi2roLA,  M6m.  Acad.  Tarin,  XIIT,  ir53,  84,  64,  ^. 
Montezumia  infernalis  Sadbs.  Et.  Veftpides,  III,  162,  62. 

Total  length,  16-18  mm. ;  wing,  14-15  mm.- 

Strongly  and  densely  panctared.  Front  a  little  channelled 
transversely  above  the  antennae,  vertex  a  little  swelled  behind  in 
a  transverse  pad.  Prothorax  angnlate,  truncate  before,  following 
a  slightly  concave  trenchant  line.  Clypeus  and  post-scutel 
divided  by  a  groove.  Metathorax  short,  vertically  wide,  rugose, 
punctured  and  velvety ;  its  concavity  almost  in  the  f<ym  of  an 
angle,  |Plane,  a  little  bordered  at  summit.  First  abdominal  seg- 
ment campanular  subsessiic,  finely  punctured,  with  a  groove 
above  toward  the  extremity.  The  2d  segment  notably  more 
enlarged,  with  scarce  punctures  clothed  with  a  velvety  pile,  as  if 
striolate.     The  other  segments  densely  and  finely  punctured. 

Black;  labrum  very  long,  ferruginous;  a  little  yellow  line  bor- 
dering the  eyes  below  and  another  upon  the  scape  of  the  antenme, 
%,  Thorax  of  a  velvety  ferruginous;  disk  of  the  mesothorax 
black ;  prothorax  and  flanks  brownish,  with  the.  borders  of  the 
first  and  some  spots  on  the  second  reddish ;  wing  scales  spotted 
with  yellow;  post-scutel  adorned  with  a  yellow  line;  metathorax 
having  some  silky  golden-yellow  reflections  and  two  yellow  spots 
upon  the  summit.  First  segment  red,  with  a  yellow  border. 
Legs  ferruginous,  with  golden  reflections.  Wings  of  a  black 
violaceous,  with  the  extremity  more  pale,     (Surinam.) 

The  color  of  the  thorax  varies  very  much,  from  ferruginous  to 
obscure  brownish.  The  border^of  prothorax  and  the  sides  of  the 
\horax  under  the  wing,  ornamented  with  yellow. 
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%,  Clypeas  rather  convex  at  the  top,  flattened  below,  termi- 
nated by  two  distant  teeth,  separated  by  a  straight  border;  its 
color  obscnre  like  that  of  the  head,  or  having  in  its  inferior  part 
a  yellow  mark  or  triangle. 

Var,  a.  Clypeus  and  antennae  entirely  black,  without  yellow. 

b.  Thorax  entirely  ferruginous  except  the  disk  of  the  mesono* 
turn,  which  is  blackish. 

c.  The  first  segment  of  abdomen  blackish  {Spinolae^  Sss.). 

(f.  The  first  segment  ferruginous,  margined  with  yellowish ;  the 
yellow  fascia  preceded  by  a  fuscous  stain. 

Res8,  a.  diff, — 1  have  joined  M.  infernalia  to  Spinolss,  for  it 
is  very  likely  to  be  the  same  species.  These  velvety,  partly 
ferruginous  insects  are  so  variable  that  only  the  examination  of 
numerous  specimens  can  settle  the  entomologist  as  to  the  value 
of  the  species.  Compare  this  species  with  if.  Ghilianii,  Mexicana, 
and  ferruginea, 

Hab,  Brazil,  Para;  Surinam.  (Type  of  Spinola  in  Turin 
museum;  the  author's  type  in  his  own  collection.) 

Observation, — The  name  M.  infemalis  was  given  by  my 
excellent  friend  Marquis  Max.  Spinola  before  I  gave  the  species 
the  name  of  Spinolse,  but  the  manuscript  of  Spinola  having  taken 
a  long  time  to  print,  the  name  Spinolae  was  published  first,  so 
that  I  was  obliged  to  preserve  it. 

14*  BI.  Glllllailii  n.  sp. — Velatfna,  nigresoeiis  vel  fnsca ;  metanoto, 
BcnUsllis,  pedibas  et  abdominis  prinio  segmento,  rufls  ;  lioo  flavo-iuargi- 
nato;  thoraoe  lato  ;  abdominis  primo  segmento  depresso,  subpetiolato. 

Total  length,  18  mm. ;  wing,  15  mm. 

Size  and  livery  as  in  M,  Spinolae,  but  the  thorax  much  wider, 
dilated,  and  the  prothorax  not  quite  so  angular.  '  The  scutel  and 
post-scutel  not  parted  by  a  longitudinal  groove,  but  rather  by  a 
sort  of  indication  of  a  carina.  The  metathorax  shorter  than  in 
the  said  species,  less  chubby,  more  angular.  The  first  abdo- 
minal segment  a  little  more  petiolate;  its  dilatation  shorter, 
depressed,  not  so  convex,  bell-shaped. 

Body  quite  velvety,  covered  with  golden  hair.  Head  black; 
antennae  ferruginous  beneath.  Thorax  black;  hind  margins  of 
prothorax  bordered  by  a  rufous  line ;  tegulae,  scutels,  metathorax, 
legs,  and  various  spots  under  the  wings  rufo-ferruginous.     Abdo- 
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men  blackish  ;  the  first  segaient  rufous,  margined  with  yellow  and 
blackish  before  the  yellow  band.  Wings  brownish,  dark  along 
the  costa. 

% .  Clypeus  black,  terminated  by  two  distant  teeth  as  in  the 
other  species. 

Besa.  a,  diff. — This  certainly  very  variable  species  is  quite 
similar  to  M.  Spinolae  in  its  size  and  livery,  but  the  thorax  is  not 
so  slender,  the  head  is  more  inflated,  the  1st  segment  more  flat- 
tened. It  has  nearly  the  fades  of  a  Fachymenes  because  of  the 
exceptionally  depressed  form  of  this  segment,  which  forms  nearly 
a  campanular  petiole. 

Hab.  Brazil. 

I  have  described  the  specimen  in  the  Turin  museum ;  it  is  also 
a  species  of  the  rich  collection  of  Spinola. 

15«  ]II«  nffexicana  Sauw.  (Fig.  11.) — Obscnre  fermginea ;  alls  dilate 
fnsois ;  capita  «t  thorace  valdo  punctatifl ;  cljpeo  bidentato ;  pronoto 
haud  align lato  8cut«Ilis  salco  parti tis ;  post-scntello  carinato-crenalato, 
flavo;  metanoto  rngoso,  per  8alcnm  vet  foveolam  hand  roarginatam 
diviso;  abdomine  sericeo;  primo  segroeuto  infnndibuliformi,  apicem 
versns  Hnea  impre8.sa  notato;  alis  iufusoati-s,  ojanesoentibus.     9' 

Variat.  Omnino  ferruginea,  alia  fasoeaoeutibaa. 

Muniezumia  Mtxicana  SAUsa.  Veapides,  I,  94, 14  (1852). 

Total  length,  20  mm. ;  wing,  15  mm. 

9.  Insect  slender.  Head  and  thorax  densely  cribrose,  sha- 
greened,  rugose.  Clypeus  pyriform,  convex,  strongly  punctured, 
terminated  by  two  little  subcontiguous  teeth.  Between  the 
antennse  is  a  little  carina  in  form  of  a  T.  Thorax  lengthened ; 
prothorax  slightly  retracted  anteriorly,  very  finely  rimmed,  not 
angulate.  Scutellum  and  post-scutel  divided  by  a  longitudinal 
groove;  the  post-scutel  separated  from  the  scutellum  by  a  deep 
furrow  and  forming  a  ridge,  transver.se,  crenulate,  divided  by  the 
medial  groove.  Metathorax  offering  two  convex  cheeks  much 
more  rugose  than  the  remainder  of  the  thorax,  divided  by  a  striate 
fossettc,  which  has  no  distinct  margin ;  the  lateral  ridges  GiTaced 
by  the  rngosities.  Abdomen  smooth,  shining,  sericeous,  or  vel- 
vety ;  the  first  segment  at  the  base  subsessile,  then  funnel-shaped, 
convex,  having  a  lengthened  depression  above ;  the  second  seg- 
ment moderately  larger  than  the  first,  its  border  a  little  upturned. 
The  abdomen  finely  punctured  beneath  its  velvety  pile. 
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Insect  ferruginous.  Tlie  thorax  often  varied  with  black  in  the 
sntures  and  upon  the  mesothorax..  Antennse  ferruginous,  with 
the  flagellnm  blackish  above,  beyond  the  third  article  ;  post-scutei 
orange  ;  (probably  often  also  the  wing  scale,  the  posterior  border 
of  the  prothorax  and  that  of  the  first  two  abdominal  segments 
sometimes  of  the  same  color ;  the  yellow  border  of  the  first  seg- 
ment, when  it  exists,  is  often  interrupted.)  Legs  ferruginous; 
wings  brown,  slightly  darkened,  with  violet  and  golden  reflections. 

Var.  The  thorax  is  sometimes  less  lengthened  than  in  the  type. 

Be88,  a.  diff, — I  think  this  species  nearly  related  to  M.  ferru^ 
ginea  Sauss.,  which  does  not  appear  to  have  violet  wings.  It  is 
near  to  Mexicana,  but  the  abdomen  of  this  last  is  a  little  pedi- 
culate  and  the  head  more  swollen.  It  is  also  closely  related  to 
M.  SpinolaSf  but  it  differs  from  it  by  its  thorax  without  angles, 
with  little  margin,  by  its  metathorax  sliglitly  attenuate,  less 
truncate  vertically,  less  excavated,  more  rounded,  less  quadrate. 
It  is  very  similar  also  to  M.  infernalis  Sp.,  with  which  I  cannot 
compare  it,  the  sexes  not  being  the  same  in  the  two  types ;  the 
metathorax  is  more  rugose  in  Mexicana  ? ,  and  not  so  excavated. 
It  resembles  also  the  Nortonia  iolteca,  but  is  perfectly  distinct 
from  it  by  its  lengthened  thorax,  as  high  as  wide  and  not 
depressed  and  widened;  by  its  violet  wings,  bj  its  strongly 
divided  scutels,  bj  its  crenulate  post-scutel,  etc. 

Hah.  The  gulf  side  of  Mexico.  I  have  found  a  female  near 
Tampico. 

16.  BI.  ferrnginea  Sauss. — Gracillima,  ferruginea  dense  pnnotata, 
snbvelntina;  capite  pone  oculos  producto  ;  panic  altiore  quam  latiore ; 
thorace  valde  elongate,  compreaso,  angusto,  metanoto  postiee  prodacto, 
sulco  profnndo  diviao ;  abdoniine  gracili;  priino  st^ginento  elongate, 
depresso;  snlco  valde  impresso  partito;  antennarum  flagello  snperne 
Tel  omnino  nigro ;  cljpeo  et  capite  flavis,  vertice  ferrugineo-notato ; 
abdominis  segmentoraiA  marginibus  lituris  sabinterruptis  tlavis  ornatis ; 
alis  infnseatis  parpareo-uitentibus,  costs,  pr»oipae  in  apioe,  ferruginea. 
Longit,  19  mm. 

9<  Cljpeo  pirifornii,  apioe  bifipinoso;  mandibnlis  crennlatis. 

VariaL  Omnino  ferraginea,  sea  pedibus  flavo-variis,  vel  thoracis  sutaris 
nigris. 

M&ntezamia  ferruginea  Sadss.  Vespides,  I,  91,  7  (1852). 

ITflft.  South  America.  Uruguay,  La  Plata.  Patagonia  1  ?. 
(0.  Claraz.) 
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This  is  a  distinct  species,  remarkable  by  its  slender  body.  Its 
uidification  has  been  indicated  before  in  the  description  of  the 
gen  as. 


«• 


Body  quite  Hack. 


IT*  HI*  morosa  Saubs. — Nigro-cinerea ;  caplte  et  thorace  dense  pune- 
taiis ;  pronoto  tenuitor  marginato  ;  8cat«lli  parte  po^tica  et  po:it-ticutelio 
sulco  parliiis ;  metanoto  haod  alteiiuato,  valde  exuavato,  argeDteo  birto, 
utrinque  coiivexo,  lugato;  al  douiiiie  deude  puuctulato,  ciuereo  seri* 
caute  ;  pedilxis  auticis  partinii  maiidibulis,clypeo  autenuaniDique  scapo 
aabtus  ob:»cure  ferriigiueia ;  alis  fasco-violaceiii  costa  obscuriore.    Loq|$., 

lS-22  mm. 

« 

9«  Clypeo  late  pirifoimi,  apice  dentalis  2  invicem  pi-opinqais  instracto. 
%,    CIvpeo  breviore,  loiigitudiue   latitudiui   subsquali,  late  euiarginato 
deutibus  2  iuvicem  distautibus  instructo;  auteunarum  uncino  rufo. 

Montexumia  morosa  Sacss.  Vespides,  I,  90,  6  (1852). 

This  species  is  characterized  by  its  black  body,  with  gray-silky 
changes,  but  without  violet-green  reflections.  The  wings  are 
more  or  less  obscure,  with  more  or  less  of  violet  changes.  T^® 
metathorax  is  rather  broad,  not  attenuated;  the  prothorax  not 
much  angulated.  The  abdomen  is  subsessile,  the  first  segment 
bell-shaped  with  a  little  groove  on  its  superior  side. 

A  male  specimen  from  Mexico,  which  I  cannot  separate  from 
this  species,  has  the  thorax  a  little  larger  than  the  specimens 
from  South  America. 

The  inner  edge  of  the  mandibles  of  the  male  is  not  lobed  nor 
indented,  but  only  a  little  unequal. 

Bab.  The  eastern  part  of  South  America.  Brazil.  Guyana. 
Mexico.  (I  caught  a  male  on  the  eastern  coast  of  the  gulf,  near 
San-Andres-Tuxtla.) 

IS.  IVff*  Marthas  n.  pp. — Nigra;  poBt-eontello,  metathorace  abdomi- 
uisqae  1^  segmeuto  basi  salfareis;  ali:i  fasco-violasoentibus.     9* 

Total  length,  17  mm. ;  wing,  15  mm. 

? .  Head  and  thorax  much  as  in  M.  morosa.  Clypeus  covered 
with  longitudinal  punctures;  its  inferior  end  formed  by  two  little 
teeth  separated  by  a  straight  border.  Head  and  thorax  very 
densely  shagreened;  metathorax  short,  much  rounded.  Abdo- 
men very  finely  punctured,  not  so  regularly  fusiform  as  in  morosa; 
the  first  segment  somewhat  narrower  compared  with  the  second 
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one,  but  having  the  same  form  as  in  morosa  and  marked  with  a 
subapical  sulcosity. 

Insect  black,  furuished  with  a  short  grayish  pubescence.  Post- 
ficQtel,  metathorax,  and  first  abdomiual  segmeut  sulphur-jellow; 
the  latter  margined  with  a  black  band.  Tarsi  furuished  with  a 
golden-siiky  pile  having  a  brownish  reflection ;  tibial  spines  rufous. 
Wings  dark  fuscous  with  dark  violet  iridescence  ;  the  apex  paler. 

Hab.  Santa-Martha.    Antilles. 

19.  HI.  Platensis. 

Jluntezumia  platinia  Sauss.  Vesp.,  I,  92,  9;  pl.xv,  fig.  3,  9* 
Hah.  La  Plata. 

30*  IVff.  anceps  Sauss. — M.  morotue  affinis,  Rt  corpore  panio  magfs 
tetiait«r  punctato ;  clypeo  lougiore,  tiiinaa  rugose,  apice  truncato,  bian- 
galato;  tliorace  panlo  brevioro;  pronoto  angulato;  mesonoto  br«viore, 
metauoto  miuud  obliqno ;  alis  apice  ei  podtice  pellacidid,  basi  et  iu  oosta 
nigris.     9 . 

Variat.  Friiuo  segmento  utriuqne  lineola  sabmarginali  falva. 

Total  length,  15  mm. ;  wing,  12  mm. 
lionttzumia  anceps  Sadss.  Vespides,  I,  92,  8  (1:52). 

Much  resembles  M.  morosa^  but  in  this  the  clypeus  is  in  form 
of  a  short  and  wide  pear  and  terminates  in  a  point,  parted  bj  a 
httle  notch ;  in  M.  anceps  it  is  more  lengthened,  truncate,  and 
bicarinate,  the  carinas  forming  a  tooth  on  each  side  of  the  little 
inferior  border.  The  wings  are  hyaline  with  the  costa  up  to  the 
Btigma  dark-brown,  this  color  very  soon  becoming  faint;  the 
second  cubital  cell  is  also  less  contracted  in  M,  anceps^  which  is 
also  a  smaller  species. 
^  Eab.  South  America.     Rio  Janeiro. 

91*  N*  Azteca  n.  sp.    (Fig.  10, 10a.) — Viridi-coernlea,  cinereo-sericea ; 

capita  et  thorace  valde  panctatis;   abdumiue  panctulato,  nigro;   alia 

fasco-violaceid. 
%,  Clypeo  iiifere  faWo-binotato,  margine  truncato  subbidentato ;  anten- 

narom  articulo  nltimo  deplanato,  fe rrugineo. 

Total  length,  20  mm. ;  wing,  14  mm. 

%.  Head  short,  the  width  of  thorax.  Thorax  long,  neither  re- 
tracted before  nor  behind.     Prothorax  sharply  truncate,  rimmed^ 
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with  the  angles  rather  sharp.  MetathorDX  qaite  rounded^  offer- 
ing two  large  dilated  cheeks,  strongly  separated  by  a  wide 
channel ;  the  lateral  ridges  effaced,  rounded.  Abdomen  having 
the  same  form  as  in  M,  coerulea,  funnel-shaped,  but  its  petiole 
much  shorter,  forming  hardly  the  third  or  the  fourth  of  the  first 
segment ;  this  retracts  the  second  as  in  the  FolisteSf  and  carries 
a  distinct  groove  above ;  the  second  segment  having  its  border 
insensibly  subreflexed.  Head  and  thorax  very  densely  and 
coarsely  punctnred  throughout,  of  an  elegant  bluish-green  violet, 
having  metallic  reflections  and  garnished  with  a  whitish  pile, 
especially  distinct  on  the  metathorax.  Abdomen  shining,  black, 
with  some  iridescent  reflections;  densely  punctured,  but  with  a 
silky  pile,  of  gray  hairs.  Legs  black;  the  anterior  tarsi  at  times 
ferruginous.  Wings  brownish,  with  violet  reflections;  the  ante- 
rior edge  darker. 

% .  Clypeus  polygonal,  widely  truncated,  covered  with  a  silvery 
pile,  offering  toward  the  bottom  two  little  arcuate  carinse,  which 
end  at  the  two  distant  teeth,  limiting  each  side  of  the  anterior 
margin.  The  color  of  clypeus  is  bluish,  like  that  of  the  head,  but 
it  is  marked  on  its  unterior  border  with  a  double,  pale,  orange 
spot;  the  margin  delicately  black.  Antennae  black,  rolled  spi- 
rally at  the  extremity,  with  the  last  article  flattened,  obtuse,  and 
ferruginous.  Mandibles  almost  without  teeth,  offering  only  some 
feeble  notches. 

Bess,  a.  diff. — This  species  approaches  the  Jf.  moroaaf  although 
it  is  easily  distinguished  from  it  by  the  blue,  not  black,  color  of 
the  thorax  and  the  head  its  punctures  are  larger,  not  so  dense ; 
the  metathorax  is  more  channelled  and  not  so  excavated ;  the 
scutellum  more  flattened  and  parted  in  its  length  by  a  delicate 
groove.  The  first  abdominal  segment  is  less  dilated  above;  its 
base  is  linear,  pediculate  for  the  length  of  a  half  line  or  less, 
while  with  the  M.  morosa  this  segment  is  more  sessile. 

One  might  confound  it  also  with  M.  cwrule.Hcens,  of  which  it 
has  much  the  appearance,  except  that  its  petiole  is  much  shorter. 

Ifab,  The  gulf  &ide  of  Mexico.  1  have  taken  but  one  specimen 
near  Tarapico. 

Observation. — This  species  is  quite  intermediate  between  Sect 
1st  and  Sect.  2d,  its  abdomen  being  rather  pediculate. 
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B.  Head  strongly  dilated  on  the  vertex  behind  the  eyes^  having 
{ho  to  speak)  an  anomalous  form.  Hiorax  much  lengthened : 
abdomen  often  large,  lite  first  segment  depressed  or  flat- 
tened above  and  divided  by  a  very  distinct  groove. 

22.  in.  Brasiliensis  Sadsb.  % . — Prsecedentinm  staturse  vel  panlo 
major ;  occipite  uiazrme  prodacto,  thorace  eodeiiiraodo  eloiigatO|  sed 
aotice  magia  rotnndatoet  metanoto  paalo  latiure,  troDcatiore,  foveolato  ; 
abdomine  latiore,  itegmentiSy  lo,  2^,  depressis ;  primo  lato,  salco  pro- 
fuDdo  diviso.  lusecti  color  omuiuo  oastanens;  metanoto,  lateribus  et 
anteuDarain  flagello,  nigris.  Alis  fudco-oyaueis,  siigmate  ferrugiueo. 
Lougit,  19  mm. 

Variat:  Pedibns  flav^o-variis ;  abdominis  primo  eegmento  flavo-margiuato ; 

eorpore  plus  minoave  ferragiueo. 
% .  Antenuifl  apice  nnciuo  parvulo  falvo  instroctis ;   clypeo  ferragiueo 

aplce  emargiiiato,  vaide  bidentato. 

Montezvmia  Brasiliensis  Sauss.  Vespides,  III,  164,  66  (1854). 

Bab.  Brazil.  Province  of  the  mines.  (Typus  in  museo  Pari- 
siensi.) 

23.  in.  macrocephala  Sauss. 

Montezumia  macrocephtUa  Sauss.  Vespides,  III,  165,i  57 ;  pi.  iv,  fig.  3,  % 
(1854). 

Abdomine  maxime.dilatato. 

In  this  species  the  male  has  the  abdomen  squat  or  flattened, 
strongly  dilated  and  depressed ;  its  first  segment  is  parted  by  a 
strong  groove,  sometimes  continued  on  the  2d  segment.  In  the 
female  the  abdomen  is  not  so  flattened  down  but  is  slender  and  of 
the  normal  form.  The  clypeus  ?  is  terminated  by  two  small, 
rather  distant  teeth. 

Var.  Often  the  clypens  9 ,  the  face,  tarsi,  and  margins  of  the 
abdominal  segments  become  yellowish.  On  the  contrary,  the 
whole  insect  often  becomes  uniformly  ferruginous. 

Hab.  Brazil.     (The  type  in  the  Paris  museum.) 

Division  PARAZUMIA. 
(Sauss.  Veapides,  III,  166.) 

Head  much  dilated  behind  the  eyes;  thorax  wide  and  strongly 
depressed;  metathorax  prolonged  behind  obliquely;  its  lateral 


-  Errafa. — 10th  liii«  of  tlie  description,  instead  of  **  dtssous  dea  autennes," 
read:  *^deii»u»  des  antennes." 
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ridges  very  sharp.     Abdomen  sessile,  depressed;  the  first  seg- 
ment wide,  sessile,  funnel-shaped. 

■ 

S14«  Bff.  carinnlata  Spin. — Niger,  mandibolis,  tareis  et  abdomiue  fer- 
rogineis ;  corpore  poUto,  fulvo-sericeo ;  capite  uigro,  verJce  itupressioira 
podt-ocalari  notato;  clypeo  biangalato,  angalis  rufis  et  ntriuque  supra 
augnlos  deiitulo  iiistructo;  tliorace  depresso,  latiore  quam  altdomeu, 
superiie  cunvexo,  polito;  Bcatello  potit-scutelloqae  deplauatis,  hoc 
poBtice  angulato,  haud  triincato,  per  metauotam  iuvolataiii;  metatho- 
race  saperne  convezo,  ntrinqne  cantho  lateral!  acato,  id  medio  incisura 
elongato-quadrata  strigataqne  ezarato;  ejus  marginibus  acatis,  teuuiter 
flavig ;  abdomiue  gracili,  primo  segmento  elongato-piriformi,  sapeme 
oarinala  longitudinali  partito;  alia  bjr&linis,  BacCineo-sabinquiuatis, 
Tenia  fuacis.     9  • 

Odjfnerus  earinulatua  Spikola!  Acad,  de  Turin,  XIII,  1853,  83,  63. 
Montezumia  carinuiata  Sadss.  Vespidea,  III,  166,  53,  9  (°^  %  )- 

Total  length,  16  mm. ;  wing,  14  mm. 

In  this  species  the  clypeus  is  terminated  by  a  little  margin, 
truncate,  with  the  angles  rather  salient,  but  there  is  somewhat 
higher,  a  sort  of  depression  imitating  a  fase  truncature,  forming 
also  on  each  side  a  little  tooth-like  eminence.  The  thorax  is 
wide,  depressed,  very  large  if  compared  to  the  slender  abdomen. 
Its  upper  surface  forms  a  sort  of  flattened  vault,  without  gibbo- 
sities; the  Bcutel  and  post-scutel  are  flattened,  making  the  con- 
tinuation of  this  vault  v^ith  the  upper  face  of  metathorax,  which 
is  not  to  be  distinguished  from  the  posterior  face.  The  latter  is 
canaliculate  with  a  sort  of  square  notch,  bordered  with  sharp 
ridges. 

The  body  is  not  velvety,  but  much  polished,  although  garnished 
with  fulvous  hair.    (Type  of  SpinolsB.) 

Hab,  Brazil.     Para..   (Typus  in  museo  Spinolae,  Taurinis.) 

Division  PSEUDOZUMIA. 

«  • 

Body  depressed.  Thorax  wide ;  lateral  ridges  of  metathorax  disitinct. 
First  'segmftit  of  abdomen  in  the  form  of  a  Itngthened  triangle ^flattentd  and 
longitudtnaVy  striate. 

Insects  Asiatic. 

i/.  indica  Sauss.  Vespidea,  III,  1G7 ;  pi.  ix,  flg.  4.— India. 
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Gen.  MOMOBIA  Sa 

Lip  moderate.  Labial  palpi  composed  of  three  or  four  articles, 
the  fourth  rudimentary  and  soldered  when  it  exists.  Maxillary 
fxilpi  composed  of  five  articles. 

Mandibles  lengthened,  channelled,  lobulate  toward  the  end  on 
the  inner  border  and  terminating  in  a  point  as  in  the  Odyiierus. 

Metaihorax  excavated.  Abdomen  sessile,  conical  or  ovoid,  not 
fasiform. 

The  Monobia  are  Odynerina  among  which  the  number  of 
articles  of  the  palpi  is  diminished  and  which  for  this  reason 
approach  the  Montezumia  and  Synagris.  Their  bodies  offer 
different  forms,  peculiarly  varied  like  the  Odynerina,  such  as : 
metathorax  rounded,  or  marginate  or  bidentate,  the  abdomen 
more  or  less  conic  or  even  rather  ovoid,  etc. 

The  buccal  organization  of  the  Monobia  is  evidently  the  same 
as  with  the  Montezumia ;  however,  the  labial  palpi  are  more 
variable,  and  one  sees  in  these  organs  the  rudiments  of  the  4th 
article  more  clearly  developed. 

The  Monobia  differ  from  the  Montezumia  by  their  wide  and 
excavated  metathorax  and  by  their  abdomen,  conical  or  at  least 
sessile  and  not  pediculate  nor  fusiform.  Yet  here  also  one  meets 
intermediate  types  which  form  the  transition  from  one  genus  to 
the  other;  (see  the  Monobia  egregia  and  variabilis.) 

Nevertheless  the  greater  number  of  species  have  wholly  the 
forms  of  the  Odynerus  and  cannot  be  distinguished  from  this 
genus  but  by  the  dissection  of  the  mouth. 

Division  I.* 
Labial  palpi  composed  of  three  article,  the  3d  elongate. 

A.  Metathorax  bispinose. 

It  HI.  Califomica  Saubs. — Gracilis,  ferrnginea,  sparse  punctata; 
metanoto  foveolafo,  utrinqne  spinoso;  antennfa  fluperne  nltra  mediam 
uigresceDtibna ;  macula  frontal {  flava  ;  vertioe  nigro,  fascia  arcuata  et 


>  Perhaps  this  division  slionld  not  be  separated  from  the  second,  bat 
Boi  having  the  insects  before  my  eyes,  it  is  impossible  for  me  to  decide. 
9 
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orbitis  ferrnginela ;  mesonoti  disco  nigro,  sigDatnris  2  mfis ;  abdominis 
Begtnentis  basi  nigris;  prouoti  et  abdominis  segmentoram  1-2  margiue, 
tagalis,  scQtellia,  tibiis  et  tarais,  flavis ;  alis  famosis. 

Montezumia  Calif ornica  Saubs.  Revue  de  Zool.,  zv,  1863. 

Total  leDgth,  18  mm. ;  wlDg,  13  mm. 

% .  The  slender  and  lengthened  form  of  Montezumia^  bat  the 
abdomen  more  trnncate  at  its  base.  Head  rather  small  Thorax 
very  little  retracted  before  or  behind ;  metathorax  squarely  cut, 
scarcely  prolonged  behind  the  post-scutel;  its  posterior  face 
truncate,- excavated  in  almost  all  its  width,  occupied  by  a  vertical 
furrow,  smooth  and  shining,  slightly  striate  from  the  middle 
downward;  armed  on  each  side  with  a  strong  spiniform  tooth; 
the  inferior  borders  of  the  concavity  quite  trenchant,  but  the 
superior,  situated  above  the  spines,  completely  rounded  and 
effaced,  Scutellum  and  post-scutel  separated  by  a  deep  groove 
and  divided  by  a  longitudinal  groove;  the  post-scutel  rather 
carinated.  Head  and  thorax  smooth,  covered  with  finely  punc- 
tured spots,  the  metathorax  more  strongly  punctured.  Abdomen 
lengthened,  but  subsessile;  the  first  segment  wide,  rounded- 
truncate  at  its  base,  but  still  less  wide  than  the  2d,  which  is  longer 
than  wide.  All  the  segments  having-  their  posterior  border 
divided  by  a  little  longitudinal  groove. 

Insect  of  a  bay-ferruginous,  with  satin-like,  slightly  glaucoas 
reflections.  Clypeus  {%)  convex,  polygonal,  a  little  notched  in 
the  arc  of  a  circle  and  armed  with  two  angular  teeth.  Front  and 
vertex  black,  but  a  spot  above  the  insertion  of  the  antennae  yel- 
low. A  space  behind  the  eyes  and  the  complete  border  of  the 
orbits  orange-ferruginous;  the  two  lines  which  border  the  summit 
of  the  eyes  unite  on  the  posterior  part  of  the  vertex,  forming  a 
horseshoe.  Mouth  and  antennas  ferruginous ;  these  last  a  little 
obscure  above  in  their  second  moiety  and  nearly  to  the  end. 
Thorax  varied  with  black  beneath  and  along  its  sutural  lines; 
disk  of  the  mesothorax  black,  with  a  double  ferruginous  spot ;  a 
little  black  at  the  bottom  of  the  concavity  of  the  metathorax  and 
at  the  base  of  the  abdominal  segments.  Wing  scales,  post-scutel, 
and  margin  of  the  first  two  abdominal  segment^),  yellow;  the 
border  of  the  second  a  little  festooned  and  narrow  in  the  middle ; 
the  border  of  prothorax  and  of  the  other  segments  also  a  little 
yellow.  Legs  ferruginous,  with  the  tibiae  and  tarsi  yellowish. 
Wings  smoky,  with  slight  violet  reflections. 


MONOBIA.  131 

This  doubtless  varies  much.  Its  yellow  markings  are  proba- 
bly often  more  developed  aud  the  body  partly  encroached  upon 
by  black. 

Bess.  €u  diff, — This  species  is  remarkable  from  its  slender  form 
and  its  metathorax  puffed  or  chubby  at  the  summit.  By  this 
character  it  establishes  itself  in  the  genus  Monobia  and  marks  the 
transition  from  the  Montezumia. 

In  its  colors  it  recalls  certain  Odyneri  of  the  old  world  (0. 
multicolor  and  allies),  and  also  certain  Odyneri  of  its  own  country, 
SQch  2LS  the  0.  annulcUuSf  pratensis,  and  in  fine  some  Mexican 
species,  such  as  the  0.  Jturhide,  But  it  differs  from  all — Ist, 
by  its  abdomen  lengthened,  not  conical ;  2d,  by  its  metathorax 
which  is  chubby  at  its  summit  on  each*  side  of  the  post-scutel, 
because  that  is  a  little  prolonged  behind ;  3d,  by  its  labial  palpi 
distinctly  composed  of  only  three  articles  and  the  maxillary 
clearlv  of  five. 

It  differs  from  the  M.  egregia  by  its  metathorax,  chubby  at  the 
summit  and  truncate,  not  in  a  line  with  the  post-scutel,  but  more 
behind;  having  a  smaller  'concavity  and  of  another  form,  more 
inclosed,  and  of  which  the  spiniform  angles  are  placed  above  the 
middle. 

It  approaches  more  to  the  M,  variabilis  in  its  form,  but  is 
more  slender,  and  the  body  is  not  strongly  cribrose  nor  velvety, 
as  with  this  species,  but  smooth,  satin-like,  with  glaucous  reflec- 
tions. 

Hah.  Lower  California.  Taken  at  Cape  St.  Lucas  by  T. 
Xantus. 

Observation. — With  this  species  the  buccal  organs  are  but 
little  lengthened ;  the  tongue,  the  galea,  and  the  maxillary  palpi 
are  qaite  short ;  the  labial  palpi  are  slender,  the  articles*iong. 

2.  IH.  cyanlpennis  Gukr. 

Odtfntrus  eyanipennis  QuER.  V07.  de  la  Coqaille,  Ins.,  264;  pi.  Iz,  fig.  5, 

%  (1830). 
MoMbia  ctfoniptnnia  Saoss.  Vespides,  I,  96,  2. 

Hah.  ChilL    (Typus  in  mus.  Dom.  Ouerin  Meneville.) 
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B.  Meiathorax  not  bispinose, 

a.  Metaihorax  with  rowjh  angle*, 

3.  HI.  silv^atica  Sadss. — Nigra,  punctata;  clypeo  apioe  trnncato; 
iiietatboracis  cautliis  rugosid  baud  acutis  ;  abduiuiue  sessili,  basi  troD* 
oatO|  primo  segmento  socundo  aequilato,  s^caudi  margiue  sabcaualioulato 
et  valde  pauotato;  mandibulis,  macula,  froutaU  «t  post-ooulari,  cljrp«o, 
autennis  basi,  pronoto,  tegulis  macalisqae  2  scatelli,  forrugmeis ;  abd. 
10  Begmento  repande  flavo-limbato ;  pedibus  flavia,  ba;ii  uigris;  alii 
fusco-violascentibaa.     9  ■ 

Variat.  Corpora  plus  minusve  flavo-variegato. 

Monohia  ayhatica  Sausb.  Vespides  I,  93,  1 ;  pi.  Z7,  fig.  7,  $  • 

Eah.  Brazil.     (Typus  in  mos.  Parisiense.) 

This  insect, closely  resembles  Rhynchium  (Odynerus)  dorsale, 
but  it  is  somewhat  smaller.  The  species  seems  to  be  distinct 
from  this,  and  I  made  some  confusion  with  it  in  my  Vespides  III, 
p.  168. — Compare  Odyn,  dorsalis^  page  260,  Oha, 

6.  Meiathorax  rounded^  unarmed, 

4.  HI.  anomala  Sauss. 

Monohia  anomala  Saubs.  Veppides,  I,  96,  3 ;  pi.  X7,  fig.  4  (1852). 

Hab,  Brazil.    (Typus  in  mus.  Dom.  Guerin  Meneville.) 

DiTision  II. 

Labial  palpi  composed  of  three  articles ;  the  3d  carrying  at  its 
extremity  a  4th  rudimentary  article,  soldered  to  the  3d,  difficult 
to  distinguish,  embodied  with  it,  and  armed  with  stiff  hairs  like 
the  extremity  of  the  3d. 

A.  Abdomen  conical;  the  first  segment  wide  and  truncaie. 
Hinder  portion  of  the  metathora^  bordered  by  trenchant 
ridfjes  and  armed  on  each  side  with  a  dentiform  angle. 

This  type  establishes  the  transition  to  Odynerus  from  the 
subgenus  Odynerus^  properly  called,  to  Hhynchium,  by  its 
quadrate  thorax  and  its  conical  abdomen. 

5.  W.  qnadrldens  Liyw.— Valida,  nigra,  capite  et  thorace  valde 
punctatia;  cljrpeo  piriformi,  apice  %  bidenUto,  9  biangulato;  abdo- 
luine  conico;  pronoti  macalia  2,  post-scatello  «t  abd.  primo  8egm«Dto 
Bupra,  albidis ;  %  minor,  clypeo  albido. 
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Vt.ipa  A'dtnB  Lixy.  Sjst.  Nat.  II,  95,  15  (1767).— Amoji?  Acad.  VI,  413 — 
MuBLLEB,  Ed.  Lin.  II,  881,  15. — Cbbist  Hymen.,  234. — Illigbb, 
Comp.  Ins.  rarior.,  30,  92. 

Vespa  uncinata  Fabb.  Sjst.  Knt.,  367,  22  (1775).— Sjst.  Piez.,  259,  31.» 
Oliv.  Encjcl.,  VI,  685. 

Vespa  cincta-nigra  Deoeeb.  Mem.  Ins.  Ill,  583,  8;  tab.  zziz,  fig.  12. 

OJifnerus  uneinatus  Lbp.  St.  Farg.  Hyna.,  II j  619,  9. 

Odynerus  quadridena  Sat,  Bost.  Jonrn.,  I,  386,  3;  Ed.  Lb  Contb,  II,  766,  3. 

Monobia  quadridenn  Sauss.  VeBpides,  I,  97,  4;  III,  168. 

Monobia  uncinata  Sacss.  Ibid.  I;  pi.  xvi,  fig.  1  (bad  figure). 

Total  length,  20  mm. ;  wing,  17  mm. 

Large.  Head  densely  punctured,  often  presenting  on  the 
vertex  a  little  depression.  Thorax  densely  punctured  ;  prothorax 
with  a  slender  margin ;  mesothorax  offering  above  the  scutellum 
two  distinct  grooves;  scutellum  feebly  convex,  but  little  divided, 
post-scutel  subdivided,  not  crenulate;  metathorax  slightly  re- 
tracted, offering  on  its  posterior  face  a  subconcave  furrow,  very 
finely  striate,  distinctly  margined  (at  least  at  bottom)  and  armed 
on  each  side  with  a  spine.  (The  upper  ridges  are  often  a  little 
effaced  by  the  punctures.)  Abdomen  smooth,  ovalo-conical, 
covered  with  fine  scattered  punctures ;  the  first  segment  perfectly 
sessile,  truncated  before,  punctured  on  its  anterior  face,  as  wide 
as  the  2d  and  divided  by  a  groove  on  its  upper  face ;  the  2d 
quite  strongly  punctured  with  separated  points,  more  and  more 
dense  toward  the  posterior  border. 

Insect  black,  shining ;  two  great  spots  on  the  prothorax,  the 
post-scutel  and  the  first  segment  of  the  abdomen  above,  whitish. 
Wings  of  a  black  violet. 

9.  Clypeus  black,  pyriform,  punctured,  terminated  by  two 
dentiform,  diverging,  carinated  angles. 

%,  Clypeus  whitish,  margined  with  black,  terminated  by  two 
separated  teeth,  divided  by  a  wide  slightly  concave  border. 
Antennae  terminated  by  a  hook. 

'  The  description  of  Linn^us  is  incomplete,  that  of  Fabrioius  tonclied 
with  error,  and  the  name  has  two  typographical  faults  in  the  Syst.  Piez. 
Yet  there  can  be  no  doubt  regarding  the  species.  Linn^  has  counted  as 
t(*eth  th«  two  angles  at  bottom  of  metathorax  which  receive  the  articulation 
of  the  abdomen.  Fabricius  does  not  notice  the  metathoracic  teeth, 
doubt1e<(8  beeanoe  the  abdomen,  raised  and  pressed  against  it,  concealed 
them  from  his  sight. 
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• 

Var.   Scutel  and  metathorax  with  two  whitish  spots. 

Bess.  a.  diff. — The  Monohia  i-dens  is  very  difficnlt  to  distin- 
guish from  the  Odynerus  bidens;  however,  one  can  always 
recognize  it — 1st,  by  its  clypeus  armed  with  two  teeth  ^,  with 
two  salient  angles  9;  2d,  by  its  abdomen,  punctured  more 
•strongly  and  throughout^  especially  on  the  anterior  face  of  the 
first  segment  and  upon  the  second  which  does  not  offer  an  arcuate 
band  of  strong  punctures  along  its  border;  3d,  by  its  maxillary 
palpi  which  have  but  five  articles  and  the  labial  having  the  4th 
article  rudimentary  and  soldered  upon  the  third.  Compare  also 
Odynerus  quadrisectus. 

Hah.  The  United  States.  A  species  common  in  all  the 
eastern  part  of  the  country. 

I  possess  a  great  number  of  specimens  taken  in  all  the  Eastern 
States,  in  New  England  (Norton),  in  Illinois  (Walch,  Kenni- 
cott),  in  Tennessee  (Freudenreich-Falconnet,  Fuchs),  in  South 
Carolina,  Louisiana  (author),  Florida  (Norton). 

B.  Abdomen  ovalo-conical ;  the  first  segment  more  rounded,  less 
truncate,  less  sessile.  Metathorax  rounded;  its  concavity 
not  bordered  above  by  trenchant  ridges, 

a.   On  each  side  of  metathorax  a  dentiform  angle, 

6.  M.  angulosa  Sauss. — Valida,  nigra,  pauctata;  clypeo  9  piriform!, 
punotato,  infere  striato,  snbbicarinato,  apice  biangalato,  %  apice 
trnncato ;  metauoto  velntino,  bidentato,  ezcavatione  panotata  instrncto, 
nullomodo  acate  marginata;  abdomine  ovato-conico,  sericeo,  metanoti 
angalis  utrinque  fascia  lateral!  aarantiaoa;  genibus,  tibiis  et  tarsis 
prsecipae  anticis,  testaoeo-variis  ;  alls  fasoo-cjaneis. 

%  .  Anteimis  sabtua  ferragineis,  Bcapi  fascia  flava  ;  tarsis  subtas  snlfareis. 

Monobia  angulosa  Sauss.  Vespides,  I,  98,  6;  pi.  xt,  fig.  5  (1852)  ;  III,  169. 

Total  length,  23  mm. ;  wing,  18  mm. 

Large.  Clypeus  strongly  punctured,  almost  in  striae ;  pyri- 
form,  at  the  extremity  truncate,  almost  biangulate.  Between  the 
antennae  is  a  kind  of  tubercle,  grooved  above.  Metathorax  form- 
ing on  each  side  a  compressed  tooth ;  the  concavity  a  little  striate 
and  punctured,  but  the  superior  edges  eflFaced ;  roughly  punctured. 
Head  and  thorax  densely  punctured ;  the  metathorax  very  rugose 
above.  Abdomen  conical  as  among  the  true  Rhynchium,  shining, 
punctures  scattered ;  the  border  of  the  2d  segment  and  the  fol- 
lowing on  the  contrary  very  densely  punctured,  dull 
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Body  black  with  gray-silky  reflectioas.  Two  spots  on  meta- 
thorax  prolonged  as  lines  on  the  inferior  ridges,  pale  orange-yel- 
low, or  yellow.  Wings  black,  with  violaceous  reflections.  (Mexico.) 

Var.  a.  Tarsi  and  anterior  tibisB  rather  ferruginous.  The  first 
abdominal  segment  adorned  on  each  side  with  a  yellowish  margin. 
(Brazil.) 

6.  Mandibles  and  extremity  of  clypeus  brown  ferruginous. 

c.  Metathorax  black ;  only  its  inferior  ridges  yellow.  (Surinam.) 

d.  The  metathoracic  cavity  more  or  less  punctured. 

%,  Smaller.  Clypeus  black,  punctured,  rather  short ;  its  infe- 
rior border  broadly  truncate,  or  a  little  concave  with  its  angles 
rather  projecting.  Antennas  slender,  armed  with  a  terminal 
hook;  beneath  ferruginous;  the  scape  with  a  yellow  line.  Often 
a  yellow  spot  between  the  antennae.  Anterior  margin  of  pro- 
thorax  rather  concave.  The  angles  of  the  metathorax  blunt. 
Wing  scales  brownish.  Tarsi  sulphur-yellow,  with  a  brown  line 
on  their  superior  face.    (Brazil.) 

Bess,  a.  diff. — This  is  sufficiently  distinguished  from  M.  bian- 
golata  by  its  more  rugose  clypeus  and  the  punctuation  of  its 
abdomen,  for  in  this  the  border  of  segments  2d  and  3d  is 
shining,  testaceous;  and  the  segments  3d-5th  are  not  more 
punctate  than  the  1st  and  2d. 

Hah.  Mexico  (Orizaba)  and  South  America. 

T*  HI.  blangulata  n.  sp.  (Fig.  12, 12<i. )>-Valida,  nigra,  pniiciata ;  M. 
angulosa  affinissima;  metaDoto  valde  excavate,  foveola  nitida  ten  niter 
panctata  instraoto  et  utrinque  angulato ;  macula  frontali  et  sabalari, 
pancto  post-ocalari,  maonlis  2  metauoti  fasoiaque  iuterrupta  in  pronoto 
et  abdominis  segmentoram  margine  1,  2,  falvis;  alis  fusoo-cyaneis. 

Total  length,  19  mm. ;  wing,  16  mm. 

9.  Larje.  Head  and  thorax  cribrose  with  punctures;  meta- 
thorax velvety,  offering  a  circular  concavity,  deep,  smooth,  and 
finely  punctured,  but  which  is  not  bordered  at  the  summit  except 
by  some  depressed  ridges ;  on  each  side  a  sharp  dentiform  angle 
is  placed  without  the  concavity.  Abdomen  smooth,  sericeous, 
oralo-conical ;  the  first  segment  a  little  narrower  than  the  second, 
rounded ;  the  2d  and  3d  segments  both  offering  along  their  border 
a  line  which  forms  a  separation  like  a  second  border. 

Insect  black,  clothed  with  a  fine  gray  pile.  Scape  of  the 
antennae  more  or  less  ferruginous  beneath.     A  spot  on  the  face, 
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a  point  behind  the  samiuit  of  each  eye,  two  spots  or  an  incomplete 
border  on  prothorax,  a  spot  under  the  wing  and  two  on  meta- 
thorax,  pale  yellow;  first  abdominal  segment  ornamented  with  a 
border  of  the  same  color,  interrupted  in  the  middle  and  e^^tendiug 
along  the  sides ;  the  2d  and  3d  having  their  border  brownish,  the 
2d  beyond  being  ornamented  with  a  pale  yellow  border,  inter- 
rupted and  subroarginal.  Coxas  2d  and  3d  spotted  with  yellow; 
anterior  tibite  and  tarsi  varied  with  ferruginous;  the  hair  of  the 
legs  a  little  golden.     Wings  brown,  with  violet  reflections. 

Bess.  a.  diff. — This  Monobia  differs  from  3f.  angulosa  by  its 
clypeus,  which  presents  a  flat  surface,  bordered  by  two  litUe 
*  arcuate,  convergent  ridges,  which  end  in  meeting  the  two  denti- 
form terminal  angles  of  the  clypeus,  which  approach  nearer  than 
with  the  M,  angulosa,  where  the  ridges  are  straight ;  2d,  by 
the  deeper  concavity  of  the  metathorax ;  3d,  by  the  structure  of 
the  border  of  segments  2,  3,  of  which  one  sees  no  trace  in  the 
M.  angulosa, 

Hab,  The  torrid  parts  of  Mexico. 

8.  HI.  nigrlpennls  n.  sp. — Valida,  nigra,  valde  cribrata ;  cljpt'o  9 
apice  bideutato,  fulvo-marginato ;  metanoto  ragoso,  bideutato,  foyeola 
punctata,  sed  baud  acute  marginata  inatracto,  alia  nigria. 

Total  length,  20  mm. ;  wing,  15  mm. 

9 .  Large.  Appearance  of  a  Rhijnchium.  Clypeus  pyriform, 
convex,  cribrose  with  coarse  pits,  terminated  by  two  dentiform 
angles.  Head  and  thorax  densely  and  coarsely  cribrose ;  back 
convex ;  anterior  margin  of  prothorax  crested ;  post-scutel  punc- 
tured above;  its  posterior  face  coinciding  with  the  truncation  of 
the  metathorax.  This  last  rugose ;  its  concavity  distinct,  punc- 
tured, but  not  inclosed;  its  upper  edges  effaced  by  the  rugosities; 
on  each  side  is  a  spiniform  tooth.  Abdomen  conical,  very  densely 
punctured,  velvety ;  the  first  segment  nearly  as  wide  as  the  second, 
anteriorly  truncate,  but  not  presenting  any  distinct  edge;  the  2d 
moderately  long;  those  following  not  being  more  strongly  punc- 
tured. 

Insect  entirely  black,  velvety;  its  hairs  black;  the  feet  only  a 
little  grayish  ;  a  spot  on  upper  part  of  mandibles  and  a  line  along 
the  latero-inferior  borders  of  clypeus,  tawny.  Wings  black,  their 
terminal  border  only,  a  little  whitish. 

Ress.  a.  diff, — This  insect  much  resembles  the  Monobia  apt- 
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calipennif  and  is  distiDguished  from  it  by  the  two  spines  of  the 
metathorax,  by  the  post-scutel  without  any  crest,  by  its  wings 
of  which  the  extremity  has  but  very  little  white,  etc. 

Eab.  The  hot  regions  of  Mexico.  I  have  taken  a  specimen 
near  Tampico. 

6.  Metathorax  without  distinct  spiniform  angles, 

9«  HI*  apical ipennisi  Sauss. — Nigra,  capite  et  thorace  densiasime 
pQDctatis ;  abdouiiue  ovato,  velatiuo,  ienaiter  panctato,  segmentornm 
margine  paalo  dUtinctias  et  densias  panctato;  capite  satis  minuto ; 
cljrpeo  truncate,  subbidentato  ;  thorace  antioe  paalo  coarctato,  biangu- 
lato;  poBt-scatello  paulam  trans versim  cristate,  postice  truncato; 
metanoto  levi,  trnncato,  lato,  rngoso,  in  medio  foveola  l»vi  instructo, 
Bed  nbiqne  rotuudato,  canthia  nullis,  et  nullomodo  bidentato;  cljrpeo, 
maDdibnlis,  spatio  post-oculari,  antennaram  scapo  sabtus,  tibiis  anticis 
SDlice,  tarsis  anticis  apice  angnibasqae,  rufis ;  alia  nigris,  apice  albidis. 
9*    Longit,  16  mm. 

Monohia  apicalipennis  Sauss.  Vespid.,  1, 98,  5  ;  pi.  xv,  fig.  6  (III,  168,  var.f) 

Eab,  South  America.    (Typus  in  actoris  museo.) 

This  species  differs  from  the  M.  mgripenniSj  by  its  strongly 

EDgulate  prothorax  and  by  its  rounded  metathorax. 
(I  found  in  Mexico  one  of  the  Apidae  which  could  very  easily 

be  confounded  with  this  Monohia.) 

C.  Abdomen  slightly  fusiform  y  enlarging  as  far  as  the  extremity 
of  the  2d  segment;  the  1st  segment  a  little  funnel-shaped, 
dicided  by  a  feeble  longitudinal  groove.     Thorax  lengthened. 

These  insects  have  the  appearance  of  Montezumia  and  one 
would  readily  confound  that  with  those  of  this  genus,  were  it  not 
for  the  rudiment  of  the  4th  article  of  the  labial  palpi.  They  form 
the  transition  from  Montezumia,  and  one  can  almost  class  these 
with  that  genus  from  the  formation  of  their  body ;  however,  the 
structure  of  their  palpi,  their  sessile  abdomen  having  the  first 
segment  in  form  of  a  bell  rather  than  funnel-shaped  and  above  all 
their  metathorax  excavated  and  bidentate,  assigns  them  their 
place  among  the  Monohia. 

10.  HI.  Tarlablllfl  n.  sp. — Ferrnginea,  dense  punctata ;  cljpeo  sabbi- 
dentato;  metanoto  ferraginoso,  foveoU  8triat&  et  utrinqne  dente  iustracto ; 
abdomine  bani  angnstiore,  segmento  prirao  llavo-limbato ;  capite  et 
mesonoto  nigro-variis;  alls  obscuris,  violascentibus. 

Total  length,  18  mm. ;  wing,  15  mm. 
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9.  Forms  of  a  Monleztimia,  Clypeus  pyriform,  strongly 
punctured,  bicarinate  laterally,  terminated  by  two  angles  or  teetb. 
Head  and  thorax  very  densely  punctured;  vertex  offering  a 
depression  on  its  hinder  part.  Thorax  rather  elongate,  slightly 
velvety;  metathorax' extending  a  little  beyond  the  scutellum, 
very  coarsely  and  densely  punctured  above,  wrinkled,  velvety; 
its  concavity  striate,  limited  by  edges,  not  very  apparent,  because 
of  the  convex  form  of  the  two  superior  cheeks  of  the  metathorax; 
and  offering  on  each  side  a  dentiform  angle.  Abdomen  silky, 
almost  velvety,  punctured;  its  width  augmenting  as  far  as  the 
extremity  of  the  2d  segment;  first  segment  narrower  than  the 
second,  slightly  funnel-shaped,  and  divided  above  by  a  groove ; 
margin  of  the  2d  a  little  bordered  and  densely  punctured,  as  also 
those  following. 

Insect  ferruginous.  Antcnme  black  above  in  their  second 
moiety ;  face  varied  with  black ;  forehead  and  vertex  black,  with 
a  ferruginous  arc.  Thorax  varied  with  black  beneath ;  mcsotho- 
thorax  varied  with  black  above  on  a  red  ground  (or  black  varied 
with  ferruginous) ;  abdomen  fulvo-velutinous,  silky ;  base  of  2d 
segment  obscure ;  border  of  the  1st  yellow.  Wings  brown,  with 
golden  and  violet  reflections.  / 

Ees8.  a.  diff, — This  species  much  resembles  the  M.  egregia,  but 
the  1st  segment  of  the  abdomen  is  longer  and  the  metathoracic 
concavity  is  smaller  and  less  flattened.  The  metathorax  is  more 
convex  at  summit  and  the  thorax  is  more  punctured.  The  colors 
are,  without  doubt,  variable.  It  has  much  the  same  form  as  M, 
califomicaf  but  the  body  is  much  more  punctured ;  the  abdomen 
densely  so. 

Hab,  Mexico.  Oriental  part.  I  caught  a  9  in  the  valley  of 
Cordova. 

11.  HI.  egregla  Saubs. — Staturie  3/.  variabilis  et  illi  oonformts  ;  dense 
punctata;  metanoto  fiupra  minas  convexo, foveola  latiore,  valde  striata^ 
utrinqne  dente  armata;  aMominis  pritno  segmento  breviore,  autice 
truncato ;  capite,  thorace  et  abd.  primo  segmento,  nigris ;  segmentis 
reliqais  rufls ;  clypeo,  mandibulis,  antennia,  orbitia  et  in  vertioe  fasoia 
arcnata,  pronoto,  acatdlia,  tegalis,  lineolia  2  mesonoti,  inacala  subalari, 
lineolts  2  in  metanoti  oanthis,  tibiis,  tarsia  abdomiuisqae  segmeDtonim 
limbo,  aurantiacis  ;  alia  ferrngineis.     9* 

Variat,  Pronoto  flavo-marginato. 

Monobia  egregia  Sauss.  Vespides,  III,  168,  60;  pi.  iv,  fig.  5,  9  (lt^&4)* 

Hab.  The  Antilles? 
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Gen.  NORTONIA  (Mmi). 

Mandibles  leDgthened,  dentate  or  lobate. 

Lip  and  jawa  lengthened ;  labial  palpi  composed  of  /our 
articles ;  the  first  three  armed  with  long  hairs ;  maxillary  palpi 
composed  of  six  articles. 

Clypeus  pyriform,  truncate  or  emarginate. 

Abdomen  having  its  first  segment  retracted,  funnel-shaped  or 
sobcampanulate,  subbidentate  in  the  middle. 

Metathorax  short,  convex,  its  groove  shallow,  flattened  behind, 
its  lateral  edges  distinct. 

The  remainder  as  in  the  Montezumia, 

This  type  establishes  the  transition  of  Odynerus  to  Eumenes. 

The  organs  of  the  mouth  are  almost  the  same  as  in  Eumenes 
and  Odynerus,  but  the  body  has  the  form  to  which  it  inclines  in 
Montezumia,  the  first  segment  being  funnel-shaped,  not  sessile,  as 
in  Odynerus,  but  not  contracted  into  a  petiole  as  in  Eumenes. 

1.  M.  intermedia  Sauss. 

Odjfnerus  tntermediuM  Sauss.  Vespides,  I,  155,  39 ;  pi.  xvii,  fig.  I,  III,  224 
(1852). 

ffab.  Southern  Europe. 

3»  M*  syminorptaa  Sauss. — Nigra,  nitida,  dense  ponctata ;  clypeo  9 
sobemarginato,  %  iutegro  fiavo;  antennis  subtus  ferrugineis,  soapo  % 
fascia  flava ;  mesonoto  bisulcato,  me tanoto  medio  foveolato,  prouoto 
medio  abdomiDisqae  segmeiitoram  limbo  %  1-3,  9  ^i  ^f  Hnibo,  fiavis ; 
segmeniis  2,  3  margine  sabreflexo;  tibiis  et  tarsis  flavis ;  alls  fasco- 
▼iolaceis. 

Odgnenu  aymmorphua  Sauss.  Vespides,  III,  246, 119  (1854). 

Total  length,  17  mm. ;  wing,  14  mm. 

9.  Clypens  black;  oval,  convex,  punctured ;  its  inferior  border 
channelled,  terminated  by  a  slender  and  shining,  subemarginate, 
SDbbilobate  lamina;  between  the  antennae  a  little  transverse 
tubercle  or  carina.  On  the  vertex  is  a  transverse  depression. 
Thorax  moderate,  ovate.  Head  and  thorax  punctured  and 
clothed  with  a  ferruginous  pile;  mesothorax  marked  on  the 
posterior  part  of  its  disk  with  two  or  four  longitudinal  grooves ; 
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metathorax  small,  very  strongly  and  densely  punctured,  offering 
in  the  middle  a  little  excavation,  distinctly  striate.  Abdomen 
smooth,  shining;  the  first  segment  funnel-shaped,  subcampanu- 
late,  subpediculate,  bidentate,  strongly  punctured  and  divided 
above  by  a  distinct  groove  ;  border  of  the  second  and  following 
segments  densely  punctured;  the  margin  of  the  second  and  third 
slightly  upturned. 

Insect  black,  shining.  Antennae  ferruginous  beneath.  Wing 
scales  ferruginous,  at  tiroes  marked  with  yellow.  A  point  behind 
each  eye,  a  mark  on  middle  of  prothorax  and  border  of  segments 
1,  2,  yellow;  the  border  of  the  first  enlarged  in  the  middle; 
border  of  third  segment  piceous;  tibiae  and  tarsi  yellow.  Wings 
of  a  transparent  brown,  with  beautiful  violet  reflections. 

% .  Clypeus  wide,  truncate,  yellow.  A  mark  on  the  front  and 
a  line  on  the  scape  of  antennae,  yellow;  their  hook  ferruginous; 
the  third  abdominal  segment  often  bordered  with  yellow. 

Var,  No  spot  on  the  front,  nor  yellow  border  on  the  second 
abdominal  segment  (Florida). 

ffab.  The  eastern  United  States,  Florida,  New  York,  Con- 
necticut (3  9,  3  ^,  E.  Norton). 

3«  N.Tolteca  n.  sp.  (Fig.  13, 13a.) — Fermginea,  fulro-birsnta,  sparse 
panotato-cribrata ;  cljpeo  bidentato;  tborace  9  dilatato,  latissimo, 
mazimo,  depresso ;  %  normali ;  abdomiue  veliitino,  panctato,  primo 
segmento  in  fundi  ball  form  i,  snpra  linea  impressa  partito ;  secundo  duplo 
latiore,  margine  reflexo ;  antennis  ultra  4°'  artioulnm  supra  nigris ;  alls 
ferrugineiF,  frequenter  cjanescentibus. 

Variat.  Vertice,  mesonoto,  thorace  snbtua,  abd.  segmentia  basi,  nigris ; 
segmentis  flavo-limbatis ;  corpore  flavo  maculato. 

%  .  Minor ;  clypoo  poTygonali,  flavo ;  antennarum  unoino  ferrugineo. 

9 .  Total  length,  22  mm. ;  wing,  17  mm. 
% .  Total  length,  18  mm. ;  wing,  13  mm. 

9.  Insect  very  stout,  wide  and  depressed.  Labial  palpi  com- 
posed of  four  articles ;  the  fourth  quite  small ;  the  maxillary,  of 
six  articles,  the  2d  and  3d  long  and  slender;  the  last  three  small. 
Clypeus  pyriform,  wide,  punctured,  oflFering  two  little  obtuse 
mammillae;  its  inferior  margin  thinned,  armed  with  two  little 
separated  lamellate  teeth.  Between  the  antennse  is  a  transverse 
carina,  almost  forming  a  little  tubercle.  Thorax  strongly  de- 
pressed, very  wide,  much  wider  than  high,  wider  than  the  abdo- 
men.    Scutellum  and  post-scutel  flat  and  depressed;  metathorax 
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rounded ;  its  cheeks,  not  dilated,  separated  by  a  canity  without 
distinct  margin;  on  each  side  of  metathorax,  the  lateral  edge  is 
quite  distinct.  Head  narrower  than  thorax.  Abdomen  strongly 
retracted  at  the  base  of  the  second  segment ;  the  first  sobpedicu- 
late  at  the  base,  and  suddenly  enlarged,  parted  by  a  feebly  exca-  • 
vated  line  near  its  border;  second  segment  and  often  the  third 
having  their  border  feebly  upturned.  Head  and  thorax  shining, 
wholly  cribrose  and  throughout  bristling  with  a  thick  tomentose, 
orange,  or  ferruginous  pile.  The  punctures  are  a  little  separated 
and  the  metathorax  hardly  rugose,  but  shining  and  punctured, 
like  the  rest  of  the  thorax.     Abdomen  velvety,  satin-like.. 

Insect  ferruginous ;  some  varying  black  colors  in  the  sutures 
of  the  thorax  and  on  the  vertex.  Antennae  black  above,  beyond 
the  fourth  article.  Mesothorax  often  black  with  two  ferruginous 
lines,  either  arcuate  or  terminating  with  a  hook.  Base  of  the 
abdominal  segments  often  blackish  and  their  border  often  yellow. 
Legs  fen'uginous  with  the  tarsi  yellowish.  Wings  ferruginous, 
washed  with  gray,  with  their  terminal  border  margined  with 
brown,  and  brilliant  with  beautiful  golden  reflections.  Wings 
ferruginous  or  grayish,  with  purple  reflections. 

%.  Smaller ;  offering  nothing  very  striking'in  form,  the  thorax 
not  being  inordinately  wide  as  in  the  9 ;  puncturation  a  little 
stronger.  Face  offering  a  little  vertical  carina,  which  extends  to 
a  little  frontal  tubercle  on  the  clypeus ;  metathorax  more  rugose, 
garnished  with  a  pile  of  gray  hair;  body  a  little  Jess  hirsute, 
thorax  shorter;  abdomen  more  slender;  the  first  segment  more 
lengthened,  almost  pyriform ;  more  strongly  punctured. 

Clypeus  yellow,  polygonal ;  its  inferior  boBder  with  two  little 
separated  teeth.  Hook  of  the  antennae  ferruginous ;  orbits  often 
bordered  with  yellow,  scape  of  the  antennae  often  yellow  beneath. 
Face,  vertex,  mesothorax,  and  middle  of  metathorax  often  black; 
border  of  the  second  and  third  segments  strongly  upturned  ;  all 
the  abdominal  segments  bordered  with  yellow.  Wings  subhya- 
line  or  amber  colored  or  smoky,  with  violet  reflections. 

Var.  9  % . — a.  The  thorax  underneath  black ;  abdomen  either 
ferruginous  or  having  the  segments  bordered  with  yellow. 

6.  Black ;  mandibles,  lip,  a  spot  beneath  the  antennae,  and  a 
line  behind  the  eye,  yellow ;  prothorax  ferruginous,  with  a  yellow 
mark  in  the  middle  ;  two  dots  on  thescutel  and  post-scutel  yel- 
low; metathorax  ferruginous  on  both  side,  with  its  inferior  edges 
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yellow;  border  of  segments  1-3  yellow,  the  following  ferruginoas; 
the  sides  of  the  second  segment  chestnut-brown  or  ferruginous. 
(Cordova.)    The  colors  are  very  variable. 

c.  (Highly-colored  livery.)  Forehead  and  vertex  black,  with  a 
yellow  spot  between  the  antennfie.  Thorax  blackish  or  black, 
with  the  prothorax,  two  lines  on  the  mesothorax,  two  spots  or  a 
band  on  the  scutel,  and  the  sides  of  mctathorax,  rufous ;  post- 
scutel  yellow.  The  first  abdominal  segment  blackish,  with  two 
rufous  spots,  or  a  band,  and  the  hind  margin  yellow ;  the  rest 
of  the  abdomen  brown-rufous,  with  yellow  margins.  Feet  black 
at  base.  Wings  smoky,  of  a  blackish-yellow  with  a  golden 
reflection S.  Clypeus  yellow,  with  a  rufous  shading. 

Bess.  a.  dyff^. — The  females  are  remarkable  for  the  flatness  of 
the  scutels  and  of  meta thorax  ;  for  the  separated  punctures  and 
the  body  hirsute  with  tawny  hair  almost  as  among  the  hairy 
insects.  As  regards  color  this  exactly  resembles  the  Odynerus 
tuberculicepSf  and  approaches  very  much  the  Moniezumia  Brasilu 
ensis  and  macrocephala  in  form  and  in  the  ferruginous  color. 

Hab.  The  hot  and  the  temperate  regions  of  Mexico.  I  have 
taken  diverse  specimens  of  this  interesting  insect  in  the  valley  of 
Meztitlan  (eastern  Cordillera),  at  Morelia,  and  at  Pazcuaro 
(Michoacan). 

Gen.  RHYNCHIUM  Latb. 

Rygchium  Spinola,  Latb.,  Sat,  Lbp.,  St.  Fabg. 
Rhynchium  Sadss. 

This  genus  is  so  unnatural,  that  if  one  did  not  feel  the  necessity 
of  separating  as  many  species  as  possible  from  the  large  genus 
Odynerus,  I  should  have  abandoned  it. 

Indeed  the  Rhynchium  only  difler  from  the  Odynerus  by  their 
large  size,  in  the  conical  form  of  the  abdomen,  and  in  the  length- 
ening of  the  maxillary  palpi,  of  which  the  second  and  third  joints 
are  long  and  slender,  while  the  last  three  taken  together  are  not 
longer  than  the  third.  But  this  latter  character  seems  to  accord 
rather  with  the  large  size  of  the  insect  than  with  its  peculiar 
form  Several  Odyneri  have  a  tendency  to  this,  as  for  instance 
the  0.  luctuosus,  which,  however,  diflFers  in  having  the  first  seg- 
ment shrunken  and  the  abdomen  not  conic.  We  cannot  say, 
therefore,  where  the  genus  is  to  be  limited. 

As  to  the  conic  form  of  the  abdomen,  it  is  met  with  in  a  great 
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number  of  species  of  true  Odynerua,  of  which,  however,  the  pal- 
palar  articulations  diminish  quite  regularly  in  size  from  the  first 
to  the  fifth  (O.  truncatuSf  O.  nasidenSj  etc.),  so  that  this  forma- 
tioQ  is  not  sufficient  to  characterize  the  genus. 

The  true  Rkynchium  belong  especially  to  Africa.  I  know  in 
America  but  one  species  which  can  figure  in  this  group  ;  it  is  the 
Rh.  dorsale  Fab.,  but  even  this  species  has  not  entirely  the  same 
palpi  with  the  Bhynchium,  for  the  last  three  articles  are  too  large 
and  the  third  is  relatively  too  short.  The  Odynerus  luctuosus 
might  from  its  palpi  figure  as  well  in  the  genus  Bhynchium,  as 
the  Bh.  dorsale. 

Beside  this,  if  the  smallness  of  the  last  three  and  the  lengthen- 
ing of  the  second  and  third  palpular  joint  shpuld  separate 
generically  the  insect  so  distinguished,  it  wouid  be  necessary  to 
form  quite  a  corresponding  genus  of  the  great  African  and  Asiatic 
Eumenes  (xnde  Saussure  Yespidae,  I ;  pi.  iv,  fig.  2,  b),  and  sepa- 
rate generically,/.  i.,  the  £.  conicus  from  the  E,  coangustatwt^ 
which  would  be  an  impossibility.  I  see,  therefore,  no  need  of 
adopting  the  genus  Rhynchium  in  the  description  of  the  Ameri- 
can fauna,  the  utility  of  doing  which  appears  the  less  as  it  would 
only  free  the  genus  Odynerus  from  one  species.  I  have  conse- 
quently left  this  species  in  the  latter  genus. ^ 

!•  Rh*  dorsale  Fabs.— (Fi<fe  Odynerus  dorMaliM,  p.  257). 

Gen.  ODTJVERUS  Latb. 

Abdomen  sessile  or  subsessile.  Labial  palpi  4-articulate. 
Ilaxillary  palpi  6-articulate.  Mandibles  elongate,  ^s  in  Eu- 
menes,  more  or  less  toothed.  The  second  cubital  cell  not  petio- 
late. 

This  genus  may  be  distinguished  by  its  elongated  mandibles  and 
sessile  abdomen.  In  numerous  species,  however,  the  abdomen  is 
snbpedunculate,  that  is,  the  first  segment  is  rather  funnel-shaped, 

'  In  mj  Studies  on  the  Families  of  the  Vespidce  I  also  described  as  an 
American  Rhynchium  the  Rh.  Umbatum,  p.  117,  27;  pi.  xv,  fig.  10  (not  9). 
Bnt  this  type,  now  in  mj  possession,  in  conseqnenoe  of  the  acqaisition  of 
th«  collection  of  the  late  M.  de  Romand,  appears  to  me  incontestably 
Asiatic.     Like  many  others  In  this  collection,  it  bore  a  wrong  label. 
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but  never  as  much  petiolated  as  in  EumeneSy  the  base  onlv  of  the 
first  segment  being  slender,  if  at  all,  while  its  extremity  always 
envelops  the  base  of  the  2d  segment.  The  form  of  the  different 
parts  of  the  body  is  quite  variable.  The  thorax  is  short  or  elon- 
gate, angulate  or  rounded,  the  abdomen  may  be  thick  or  slender, 
quite  conical  and  sessile  or  sessile  and  not  conical,  but  ovate  and 
cylindrical ;  it  becomes  also  subpetiolate,  the  first  segment  being 
more  cup-shaped  or  campanulate.  The  abdomen  is  also  often 
attenuated  anteriorly  and  posteriorly,  which  makes  it  spindle- 
shaped,  etc.  Several  of  these  forms  make  transitions  to  other 
genera.  In  Odynerus,  as  in  all  the  genera  with  more  or  less 
sessile  abdomen,  the  styliform  appendages  at  the  end  of  the  poste- 
rior tibiae  are  not  as  much  developed  as  in  the  petiolate  genera. 
The  exterior  spine  of  the  hinder  femora  is  always  small.  The 
Odynerus  are  distinguished  :  from  Alastor  by  their  wings,  which 
have  the  2d  cubital  cell  not  petiolate  upon  the  radial  cell ;  from 
Pterochilus  by  their  labial  palpi,  comparatively  small  and  not 
pectinate  or  feathery;  from  Muntezumia  by  a  different  facies  and 
by  the  composition  of  their  palpi;  from  Monohia  only  by  the 
formation  of  the  palpi. 

It  is  to  Norlonia  that  th^se  insects  have  the  most  similarity. 
They  differ  by  their  less  petiolate  abdomen  (really  not  petiolate) 
and  by  the  emarginate  or  variable  metathorax,  which  in  Nortonia 
remains  as  in  Eumenes^  convex  and  stubbed. 

Nevertheless  it  would  be  diflScult  to  set  a  distinct  limit  between 
Odynerus  and  the  most  closely  allied  genera.    =  Ex.: — 

Transitions  to  Alastor. — In  most  species  of  Odynerus  the  2d 
cubital  cell  has  a  little  radial  edge  which  makes  it  very  distinct 
from  Alastor,  but  in  some  intermediate  types  the  2d  cubital  cell 
becomes  quite  triangular,  only  touching  the  radial  cell  w^ith  its 
anterior  angles.  This  is  really  quite  a  transition  to  Alastor,  but 
we  keep  the  intermediate  types  in  the  genus  Odynerus,  reserving 
for  the  genus  Alastor  only  the  species  in  which  the  2d  cubital 
cell  is  distinctly  petiolate  upon  the  radial  cell. 

Transitions  to  Pterochilus. — In  the  subgenus  Epipona,  the 
thorax  becomes  short  and  rounded,  the  abdomen  oval  and  de- 
pressed. The  whole  insect  assumes  quite  the  appearance  of  a 
Pterochilus  and  can  only  be  distinguished  by  its  normal  labial 
palpi. 

Transitions  to  Monohia. — As  said  above,  the  two  genera  can 
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onljr  be  distinguished  by  the  composition  of  the  palpi,  which  are 
not  4-  and  6-jointed  in  Monohia^  as  in  Odynerus. 

Transitions  to  Montezumia. — A  few  Odyneri  take  the  appear- 
ance of  Montezumia^  the  first  abdominal  segment  becoming  quite 
funnel-shaped  (0.  tapiensis,  etc.).  In  this  case  they  can  only  be 
distinguished  by  the  examination  of  the  palpi.  But  in  general 
the  facies  is  very  different  in  Odynerus. 

Transitions  to  Norioma. — A  number  of  Odynerus  have  the 
abdomen  subpetiolatc,  the  first  abdominal  segment  becoming 
elongate.  This  is  especially  the  case  in  the  species  of  the  sub- 
genus OdyneruSf  Division  Hypodynerus,  These  form  a  regular 
transition  to  Nortoniay  and  are  only  distinguished  by  their 
appearance  and  more  angulate  metathorax ;  the  first  segment  has 
also  a  more  triangular,  depressed,  and  gibbous  form,  not  being 
fnnnel-shaped  in  the  same  way.  In  Nortonia  it  is  properly 
funnel-shaped.  In  Hypodynerus  a  sort  of  petiole  only  is  formed 
by  the  anterior  face  of  the  first  abdominal  segment.  NoiHonia  is 
quite  intermediate  between  Odynerus  and  JEumeneSf  while  Hypo- 
dynerus quite  connects  itself  with  Odynerus  by  decided  transi- 
tions, and  has  the  thorax  very  different  from  Eumenes,  Indeed 
iu  Nortonia  the  petiole  cannot  be  doubted  when  the  abdomen  is 
elevated;  while  in  Hypodynerus,  when  the  abdomen  is  raised, 
the  anterior  face  of  the  first  segment  is  applied  against  the  meta- 
thorax and  fits  against  it,  and  one  can  only  see  the  upper  face  of 
the  segment,  which  is  quite  transverse  and  which  causes  the 
abdomen  to  appear  quite  sessile. 

Though  it  is  not  possible  to  define  a  trenchant  limit  between 
Nortonia  and  Odynerus^  yet  as  the  most  changeable  types  are 
not  American,  it  would  be  superfluous  to  insist  upon  this  point. 

Geographical  distribution. — The  genus  Odynerus  is  much  the 
greatest  among  the  Yespidae,  and,  in  a  philosophical  point  of  view, 
one  might  take  it  for  the  stem  of  the  family. 

Judging  by  the  numerous  species  which  have  been  found  in  the 
countries  already  explored ;.  by  the  number  known  in  North 
America  and  in  Europe ;  by  the  numerous  species  which  have 
resulted  from  my  researches  in  Mexico  (although  I  could  only 
give  to  it  very  little  time),  and  by  what  other  travellers  have 
brought  from  various  parts  of  the  world,  it  is  beyond  doubt  that 
there  exist  more  than  a  thousand  species  of  Odynerus,  and 
10 
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perhaps  nearly  double  tlita  number,  for  there  is  no  region  of  tbi 
globe  which  does  not  offer  au  abundance  or  these  insects. 

Therefore  the  prospect  of  the  future  leads  as  to  sue  ricbc: 
which  by  their  very  abundaoce  will  bring  the  entomologist  ti 
desperation  in  keeping  the  genus  Odynerus  out  of  a  general  cliaof 

Among  the  bo  various  forms  of  this  group,  some  arc  chflrao 
teristic  of  general  zoological  groups,  which  form  natural  aubdiri 
sions  of  the  genus.  These  forms  present  themselves  on  severs 
continents  and  are  not  peculiar  to  all  the  species  of  one  contineDl 
Other  forma  are,  on  the  contrary,  so  to  speak,  mere  geographies 
impressions,  which  belong  to  particular  regions  of  the  globt 
which  stamp  their  character  upon  all  the  species  of  those  locifli 
ties,  through  ail  the  genera,  but  are  not  to  be  found  in  othe 
couutrics. 

Examples  of  modification  in  the  first  way. — (General  zoologi 
cat  modification,  special  to  one  or  scre'ral  genera,  but  not  peculia 
to  one  country.) 

a.  The  modification  of  the  first  segment  of  the  abdomen,  takioi 
a  transverse  suture  (subgenus  Anristrocerui  and  SymmorjAus 
is  to  be  found  on  the  whole  globe.  It  forms  quite  a  zoologies 
group,  repeated  in  Odijnerus  and  iu  Alaalor. 

b.  The  modification  of  the  antennte  of  the  males  simple,  no 
taking  a  terminal  hook.  This  is  to  be  found  amid  the  Odyntr 
with  a  Eutural  first  segment,  in  Symmorphun.  The  Symviorphu 
are  spread  over  the  northern  hemisphere,  mixed  up  with  Odynei 
having  hooked  antenns. 

c.  This  same  character  of  the  %  antennte  deBtitRl«  of  a  hooi 
appears  also  in  tfae  trve  Odyneri,  where  it  forms  the  divisioi 
J'achodynerue,  but  in  those  insects  it  is  already  a  more  geogra 
pbical  character,  for  the  Pachodynerns  is  a  special  American  typ 
spread  over  the  new  continent,  and  is  particularly  abundant  ii 
the  central  parts.  But,  though  quite  American,  it  is  not  exclu 
sively  a  geographical  group,  for  in  America  it  is  mixed  will 
Odyneri  of  other  groups. 

This  same  character  also  presents  itself  and  much  in  tfae  sam' 
way  in  the  genus  Ewmeneti  where  It  forms  the  Division  Omicron 
resuming  the  species  with  simple  %  antennte  and  has  just  thi 
same  geographical  type  as  Pachodynerua,  being  only  Amenean 
bat  also  mingled  in  America  with  the  hooked  Eumenea.    Tbi: 
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character  is  a  regular  zoological  one,  for  it  advances  together  with 
a  thick  and  short  thorax  in  both  genera. 

Examples  of  the  second  modification, — (Local  geographical 
modification,  not  peculiar  to  one  or  several  genera,  but  quite 
special  to  one  country.) 

a.  As  a  very  striking  example  in  this  way,  one  could  not  choose 
better  than  in  the  group  of  Chilian  VespidaB.  This  forms  quite 
a  remarkable  collection  of  species,  all  having  the  same  very 
striking  appearance.  Indeed,  all  the  Chilian  Vespidse,  to  what- 
CYer  genus  they  belong,  have  the  same  peculiar  livery;  black, 
with  long  black  hair  and  whitish  ornaments ;  with  rufous  or  black 
feet,  rufous  wings  obscure  at  the  apex.  This  livery  (with  its 
varieties)  is  so  striking,  that  one.  may  at  the  first  look  distinguish 
a  Chilian  species,  and  this  facies  is  to  be  found  in  all  the  genera, 
Odynerus,  Gayella,  CtenochiluSj  Alastor^  etc.  The  forms  of  the 
body,  although  quite  variable,  are  also  very  characteristic  in  their 
appearance.  In  the  Chilian  true  Odynerus  they  even  become  so 
Terj  peculiar  that  we  have  been  forced  to  make  for  them  the 
Division  ffypodynervs.  Nevertheless  this  is  not  properly  a 
zoological  group,  as  it  is  again  found  in  all  the  genera,  but  is 
eyidently  only  a  stamp  of  the  country  which  every  species  of  any 
genus  seems  to  receive  when  it  has  the  citizenship  of  that 
country. 

b.  The  species  which  populate  the  continnation  of  the  same 
region  in  the  north,  that  is,  the  occidental  side  of  the  Andes  of 
Ecuador  and  New  Oranada,  have  also  a  peculiar  facies,  still 
similar  to  that  of  Chili,  but  more  approximate  to  tbe  common 
type  of  Odynerus.  They  are  still  hirsute  with  long  black  pile, 
biack-velutinojis,  bat  the  ornaments  are  golden-yellow;  the  wings 
are  no  longer  ferruginous.  The  same  character  is  also  apparent 
in  other  genera  (f.  i.  Fachymenes  ventricosa), 

c.  In  the  Antilles  the  Odyneri  are  more  marked,  and  have 
common  forms.  They  take  a  rich  livery,  with  numerous  orange- 
yellow  bands  and  spots.  The  same  modification  may  be  noticed 
in  all  the  other  genera  of  Yespidse  in  this  region,  even  in  the 
social  wasps. 

d.  In  the  Mexican  region  there  are  to  be  found  types,  with 
<lnll  rufous  colors  and  with  the  margin  of  the  2d  abdominal  seg- 
ment channelled  and  reflexed;  the  Stenodynerus  become  quite 
abundant, with  a  velutinous  body  (0.  kuaateciiay  otomitua,  etc)) 
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or  very  elongate,  naked,  with  white  ornaments  (tolonacua,  chi- 
'  chimecus,  etc.).  But  numerous  Bpecies  bare  also  the  uormal 
forms. 

e.  In  the  United  States,  oriental  aide,  the  Odyneri  and  all  (he 
Yespidffi  take  the  same  characters  as  in  Europe,  as  to  forms  anil 
coloration ;  except  thot  the  wings  are  more  obscure, 

/.  In  the  prairies  of  the  southwest,  the  colors  grow  pale;  the 
black  passes  iuto  ferruginona. 

g.  On  the  occidental  coast  the  yellow  ornaments  become 
bright  sulphur-yellow  and  extend  over  a  great  part  of  Ihc  body. 

These  considerations  of  the  geography  of  the  species,  and  con- 
versely on  the  modifications  which  follow  their  distribution,  have 
been  too  much  neglected  up  to  this  day.  They  have  a  high 
importance  in  the  study  of  the  origin  of  species,  and  they  require 
the  attention, of  entomologists,  who  alone  can  fix  thcra,  for  only 
those  who  have  much  to  do  with. numerous  insects  can  make  the 
frequent  and  minute  observations  which  enable  one  to  generalize 
rules  of  any  value,  And  if  entomology  does  not  do  its  share  in 
helping  to  elucidate  the  qaestions  of  natural  philosophy,  it  will 
be  a  mere  amusement  of  amateurs  and  will  fall  to  the  lowest  rank 
of  the  science. 

Clasaificidion. — Notwithstanding  the  vastness  of  the  ^enus 
Odynerus  and  the  various  forms  which  it  offers,  one  cannot  well 
arrange  its  species  according  to  Sections,  which  are  easy  to  dis- 
cover. This  results,  first  from  the  multiplicity  of  the  transitions 
which  almost  insensibly  ally  each  form  with  several  others,  and 
oflen  condngt  from  one  form  to  another  in  varions  ways ;  it  results 
alaofrom  the  multitude  of  details  of  form  which  make  their  appear- 
ance in  the  same  scries,  creating  a  great  perplexity  in  subordi- 
nating the  characters  to  a  system.  Far  from  being  able  to 
establish  large  divisions,  to  be  subdivided  according  lo  a  regulai 
succession,  one  gets  lost  in  numberless  details  and  exceptions 
which  quite  disorganize  the  sabdivisions,  so  that  it  can  only  be 
defined  by  loose  indications  in  which  the  reader  becomes  lost. 
This  I  must  say  for  excnse,  if  I  have  not  given  better  character- 
istics. 

The  evil  would  be  perfectly  irremediable  in  a  general  system 
of  the  Odyneri,  in  wbich  the  complication  would  become  quite  a 
sort  of  cbaos,  as  each  continent  possesses  its  series  of  special 
forma,  with   numerous  ramifications,  beside   the  general  series 
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common  to  most  parts  of  the  globe.     The  evil  is  much  less  if 
the  fauna  of  one  continent  only  is  considered. 

The  only  groups  -which  can  be  well  defined  are  the  four 
subgenera  which  Wesmael  has  indicated  and  which  we  have 
adopted  in  our  Etudes  sur  la  Famille  des  Veepides.*  These  sub- 
genera we  are  obliged  to  subdivide  again  to  justify  the  arrange- 
ment of  the  species,  but  it  is  prudent  to  say  that  these  subdivisions 
are  verv  artificial,  and  that  one  must  not  trust  too  much  to  the 
definitions  of  them,  because  of  the  difficulty  of  involving  in  them 
all  the  exceptional  forms,  as  well  as  of  giving  a  true  description 
of  the  details  of  the  forms. 

Definition  of  the  subgenera. 

A.  First  abdominal  segment  parted  by  a  transverse  sntare. 

a.  First  abdominal  segment  rather  fnnnel-shaped,'  parted  by  a  deep 
longitudinal  groove;  antennsB  of  the  males  simple,  that  is,  witliout 
a  terminal  hook.  Sijmmorphus, 

b.  First  abdominal  segment  trnncate  at  base,  not  parted  by  a  deep 
longitudinal  groove;  antennas  of  the  males  terminated  by  a  hook. 

Ancislrocerus, 

B.  First  abdominal  segment  with  no  transverse  sntare. 

c.  Thorax  more  or  less  square  anteriorly ;  abdomen  conical,  oval-conical 
or  ppindle-shaped.  Odynerwt, 

d.  Thorax  more  globular  or  oval,  ronnded  posteriorly,  not  very  square 
anteriorly.  Abdomen  oval,  snbsessile,  more  or  less  depressed,  having 
the  same  form  as  in  Pterochilus  (sablenticular).  Epiponus. 

The  last  two  sections  rather  overlap  each  other;  those  precede 
ing  are  more  defined  and  easier  to  distinguish.  All  of  the  four 
subgenera  are  represented  in  North  America.  The  4th  is  the 
only  one  wbioh  has  not  yet  been  discovered  in  South  America. 
Although  these  groups  are  not  sharply  defined,  their  respective 
representatives  can  be  easily  distinguished  by  the  eye,  if  one  is 
thoroughly  familiar  with  their  facies.  The  only  very  embar- 
rassing types  are  those  which  unite  Odynerus  with  Epiponu8,but 
they  are  not  American. 

Determination  of  the  species. 

We  mast  here  say,  that,  the  most  important  specific  characters 
of  the  Odyneri  being  in  the  metathorax,  the  insects  must  be  pre- 
pared with  the  abdomen  bent  downward,  so  as  to  leave  the  hinder 

>  Comp.  this  work,  vol.  I,  p.  118-121. 
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faco  of  metathorax  qnite  frco,  and  with  the  wings  removed  side 
wise.  If  not  prepared  in  thia  way,  it  is  impossible  to  determin 
them  with  cerlaioty.  Before  all  things,-  ono  must  thorougb! 
acquaint  himself  with  the  characters  of  the  metatfaorax,  which 
will  briefly  repeat  for  thia  parpose.' 

In  the  most  characterititic  type,  the  mctathorax  is  tmncati 
together  with  the  post-scutel;  its  hioder  face  is  excavated,  an 
the  excavation  or  hinder  plate  is  annulate,  forming  on  each  sid 
a  lateral  dentiform  angle.'  Tho  concafity  is  also  margined  wit 
sharp  ridges. — The  ridges  running  from  the  lateral  angles  up  t 
the  angles  of  the  post-scutel  are  the  superior  edges ;  the  ridgt 
running  from  tho  lateral  angles  down  to  the  ailiculation  of  tb 
abdomen,  are  the  inferior  edges. — Beside  these,  there  is  a  thir 
sort  of  edge  placed  on  ttie  lateral  faces  of  mctathorax,  runnin 
from  the  lateral  angles  to  the  base  of  tho  posterior  wing;  tlie& 
are  tho  lateral  edges.  There  should  be  no  confusion  bctwce 
the  svperior  ridges,  which,  seen  from  beliind,  may  also  be  take 
for  lateral  ridges.  Tho  superior  edges  are  often  rather  elevate* 
and  at  their  superior  extremities  are  separated  from  the  posi 
Bcnlel  by  a  little  fissnre  or  by  a  notch.  These  characters  becora 
more  and  more  effaced  in  the  series  of  species  until  the  metE 
thorax  becomes  quite  convex,  roimded,  destitute  of  ridges,  excef 
on  the  lateral  edges,  which  nearly  always  continue,  more  or  IcS! 
The  superior  ridges  become  less  salient,  no  longer  making  a  soi 
of  tooth  behind  the  post-scntel;  they  then  become  blunted  [C 
dorsalis) ;  or.  quite  effaced  (0,  sul/urevs,  pralensis) ;  finallj 
also,  tlie  lateral  angles  disappear.  In  another  series  the  mai 
gins  of  the  binder  plate  of  mcsothorax  are  quite  arouated,  an 
there  are  ijo  lateral  angles,  although  the  margins  are  rerj  sbar 
(0.  Megetra,  turpis,  etc.)  ;  but,  nevertheless,  the  same  names  ca 
be  applied  for  the  svperior  and  inferior  part  of  the  margini 
ridges.  These  circular  margins  also  become  more  and  mor 
blunted  (0.  molestus),  until  the  mctathorax  becomes  quite  con 
vex,  roanded,  as  in  the  preceding  case  (0.  leucomelas).  In  som 
cases  the  lateral  ridges  are  continued  with  the  inferior  ridges 
the  superior  ones  being  eff'aced,  etc    (Numerous  Sienodyneri.) 

■  I  bftv«  noticed  this  in  my  Etudes  sarUFsmillv  des  Vegpidei,  *ol.  II 
p.  184i  pi.  xii,  fig.  1,2,3. 

*  Compue  Odjn.  Jiidalgi,  Boicii,  dortalii,  nasidmi,  Catttatis,  capta,  eti 
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In  conclnsion,  I  must  add,  that  in  most  cases  it  is  impossible 
to  determine  a  species  in  this  large  geaus  with  certainty,  if  it  is 
not  represented  by  more  or  less  numerous  specimens,  because  the 
forms  of  the  mesothorax  are  more  or  less  variable  in  the  same 
species.  One  must  also  make  the  determination  upon  females, 
the  males  being  less  distinctly  characterized.  They  must  be 
separated  by  the  eye  to  their  respective  females. 

Babgenas  STMMORgHng  Wbsk. 

Body  lengthened.  Abdomen  aubsessilef  the  first  segment  funnel- 
shaped,  carrying  a  strong,  transverse  stUure,  and  divided 
on  its  superior  face  by  a  deep,  longitudinal  groove.  Antennae 
thick  ;  those  of  the  males  simple,  with  no  terminal  hook. 

The  insects  which  enter  into  this  group  inhabit  Europe  and 
America.  They  all  present  quite  a  similarity  in  form,  which  is 
the  reason  of  their  name.  Their  body  is  more  or  less  slender; 
the  cljpens  is  rounded,  a  little  hollowed;  the  thorax  is  lengthened, 
smooth,  but  traversed  in  all  its  length  by  two  arcuate  grooves ; 
the  post-scutel,  the  metathorax,  and  often  the  first  segment  of  the 
abdomen  are  rugose ;  this  last,  while  it  is  funnel-shaped,  is  also 
truncated  anteriorly  before  the  suture  and  is,  in  consequence,  less 
petiolate  than  in  the  Nortonia.  One  notices  among  these  insects 
a  particular  marking ;  the  3d  abdominal  segment  often  loses  its 
bordering,  while  the  4th  preserves  it,  and  among  the  females  the 
cljpeus,  while  it  does  not  becoQie  wholly  black,  takes  at  the 
summit  a  yellow  medial  spot  and  not  two  lateral  spots  as  mostly 
in  Ancistrocerus, 

The  insects  of  this  group  are  very  easily  distinguished  by  their 
first  abdominal  segment  provided  with  a  suture  and  divided  by 
a  longitudinal  groove.  They  share  this  character  with  the 
Nortonia  only — the  short  thorax,  the  rounded  metathorax,  the 
more  pedicolate  abdomen,  and  the  absence  of  the  suture  of  the 
first  segment  of  which,  suffice  for  a  distinction. 


Md  mj  Btndes  ear  la  Famille  des  Vespides  (T.  Ill,  p.  186),  I  liave 
inbFtitnted  the  name  of  Protodyneras  for  that  of  Sjmmorphns,  nnder  the 
beli«f  that  the  name  Symmorpha  had  been  employed  during  the  Bftme 
year.  Bnt  as  the  two  terms  are  not  absolutely  identical,  it  st^ems  best  to 
ne  to  preserve  the  so-well-ohosen  name  whioh  Mr.  Weamael  proposes. 
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Ope  finds  in  America  and  in  Europe  some  correnponding 
species,  BO  to  speak,  which  reproduce  iu  each  couutrj  the  samt 
forms  aud  the  Bame  dietribulioD  of  colors. 

a.  StgmtBti  1-4  i-f  the  abdomtn  bordirtd  with  i/elloiir, 
1.  S.  Walshiauns  ».  Ep.— Niger,  pnncUtus,  gncllia,  pogtiioatello  et 
metaTioto  ragosia  ;  inesouolo  sparse,  suulello  orasdias,  abdominia  prima 
EegmKulo  gros.^K,  pnnclstU ;  puticln  froiilali  et  potit-ocuUrl,  maunlia  i 
prouoLi,  2  BcutHlli  et  utriiiqUB  1  aolislarl,  tvgulis  abdomiiiisqne  seginan- 
toram  1-4  limbo,  flavia  ;  tibiis  el  tarais  flavis ;  alia  rugoo-Dubuloaid. 
9  ■  Haoula  In  aaDimo  clypeo  Qara. 

Total  length,  12  mm. ;  ning,  10  mm. 

9 .  Of  8  lai^er  size  than  the  O.  Philadelphia,  but  of  a  similar 
form.  CJypeus  bidentate,  punctured,  and  ramose  toward  the 
base.  Thorax  less  jeugthened  than  id  the  species  cited  aboie. 
Prothorax  finely  rimmed  but  not  bideiitale.  Head  and  Iborai 
quite  densely  punctured ;  the  puactures  elTaced  on  the  suiamit 
of  the  mesothorax,  whicb  bears  only  some  scarce  punctures  and 
which  is  traversed  by  two  grooves  in  its  whole  length.  Clypeue 
cribrose  with  points  which  are  coarser,  but  separated  and  few, 
indistinctly  divided  by  a  groove.  Post-scutel  and  metathorai 
Ycry  rugose;  the  first  presents,  on  its  anterior  border,  a  feeble, 
rugose,  divided  projection,  which  does  not  extend  as  far  as  the 
angles.  Plate  of  the  metathorax  strongly  rimmed  but  not  biden- 
tate. Abdomen  shining.  The  first  segment  coarsely  cribrora 
above  with  large  punctures  an'd  divided  by  n  groove;  its  suture 
very  stroug;  the  first  moiety  of  the  2d  segment,  its  estremily, 
the  3d,  and  the  4tb,  punctured. 

Insect  black,  clothed  with  a  short  grayish  pile.  A  spot  on 
the  EUinmit  of  the  clypeus,  a  mark  between  the  antennie,  a  little 
point  behind  the  summit  of  the  eyes,  an  interrupted  line  on  the 
scape  of  the  antennie,  two  spots  on  the  protboras,  one  beneath 
the  wing,  two  on  the  scutellum,  and  the  border  of  the  segments 
1-4  yellow;  the  bordering  of  the  first  two  a  little  festooned, 
especially  that  of  the  first,  which  is  a  little  enlarged  in  the  middle. 
Wing  scale  yellow,  with  a  testaceous  point.  Legs  black;  knees, 
tibife,  and  tarsi  yellow;  the  last  article  of  the  tarsi  brownish. 
Wings  smoky,  with  light  violet  and  golden  reflections. 

The  markings  are  of  a  golden  yellow. 

%.  Unknown.  . 
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Bess,  a.  diff, — This  species  differs  from  the  0,  Philadelphise 
in  its  greater  size,  its  more  complete  marking,  the  3(1  segment 
of  the  abdomen  being  bordered  with  yellow ;  in  its  yellow  wing 
scales,  tibiae,  and  tarsi,  in  its  thorax,  less  lengthened,  and  not 
bidentate  upon  its.  anterior  angles ;  in  a  slightly  different  punc- 
turation. 

One  could  say  that  the  0.  Walshianus  is  the  American  repre- 
sentative of  the  0,  gracilis  Wesm.,  an  entirely  corresponding 
species  of  Europe,  although  smaller,  and  more  ornamented  with 
yellow,  having  a  more  slender  thorax  and  a  bidentate  prothorax. 

The  0.  Walshianus  is  quite  intermediate  between  the  0.  craS" 
sicornis  and  the  0.  gracilis^  both  in  the  forms  and  size,  but  its 
yellow  markings  are  less  extended,  as  may  be  observed  in  general 
of  the  American  species. 

.  It  differs  from  the  0,  pumilus  in  its  greater  size,  in  its  less 
slender  form,  in  its  prothorax  which  is  not  bidentate,  in  its  first 
abdominal  segment  which  has  the  superior  face  twice  as  wide  as 
long,  etc. 

Hob.  The  United  States.     Illinois. 

I  possess  but  one  female,  sent  by  Mr.  Benj.  D.  Walsh,  to  whom 
I  dedicate  the  species. 

6.  Segments  1,  Z,  4  of  the  abdomen  bordered  with  yellow, 

2*  8*  Philadelphiae  Sadss. — Niger,  panctatus,  gracilior,  post-sontello 
et  meianoio  ragosis ;  abdominis  priino  segiuento  valde  puuctato ;  reliquis 
nitidis;  pancto  frontali  et  post-ocnlari,  macalis  2  pronoti,  macula  sub- 
alan,  macalis  2  soatelli  et  abdominis  segmentoram  1',  2',  4'  limbo,  flavis ; 
tegnlSs  nigris ;  tibiis  flavo-variis. 

9*  Cljpeo  nigro  frequenter  macula  flava;  %,  Clypeo  flavo,  mandibalis, 
linea  in  soapo  autennarum,  et  5'  segmenti  limbo,  Hav^is. 

■ 

Odgn.  Philadelphice  Sauss.  Revue  Zoo!.,  IX,  1857,  272. 

Total  length,  11  mm. ;  wing,  8.5  mm. 

9.  In  form  very  slender  and  lengthened.  Clypeus  rounded, 
convex,  punctate,  hollowed,  and  distinctly  bidentate.  Thorax 
mr»?h  lengthened  ;  prothorax  rimmed,  its  angles  a  little  salient ; 
mesothorax  traversed  in  its  whole  length  by  two  strong  grooves; 
its  anterior  part  punctured,  like  the  prothorax;  the  remainder  of 
the  disk  smooth,  finely  punctured ;  scutellum  smooth,  divided  by 
a  large  groove;   post-scutel  and  metathorax  very  rugose;   the 


154  HTMENOPTERA   OF  AMERICA.  [PAAT  ! 

first  forraing  a  little  rugose  crest ;  the  trench  of  tliis  last  borderec 
nith  treiichaiit  and  rugose  ridges.  Abdomen  very  sleuder;  tbi 
first  segment  lengtbeued,  funuel-sbaped ;  its  upper  face  as  iouf 
as  wide,  rather  coarsely  pUDCtared,  divided  by  an  indistioc 
groove ;  the  suture  strung,  arcuate.     The  other  segments  smootli 

Insect  blaclc.  A  spot  at  the  summit  of  clypeus,  anuthe 
between  the  BDtennie,  a  dot  behind  each  eye,  two  spots  on  tlii 
prothorax,  one  below  the  wing,  two  on  the  scuteilum,  and  tbi 
border  of  segments  1,  2,  4,  yellow.  Tarsi  ferruginouti  beneath 
tlbUe  marked  with  yellow  at  the  summit;  the  anterior  pair  ye] 
low.  Wings  transparent,  a  little  washed  with  brown.  Wiof 
scales  black. 

Var.  a.  Spot  on  the  clypeus  very  smalL 

b.  Clypeus  wholly  black. 

%.  A  little  smaller.  Clypeus,  rounded  and  bidentate,  piili 
yellow;  mandibles  yellow  hefore,  bordered  with  black;  a  yeilo" 
line  on, the  scape  of  the  antenofe  ;  extremity  of  the  flagellnm  t 
little  ferrnginoaa  beneath.  The  yellow  dots  of  the  head  anc 
thorax  small ;  that  under  the  wing  sometimes  wanting.  A  yel' 
low  border  upon  the  5tb  eegmeiit  Tibite  3'ellow;  tarsi  yellow 
gray  at  the  extremity.     Groove  of  the  first  segment  deeper. 

Bess.  a.  diff. — This  species  greatly  resembles  the  0.  sinMoiUi 
Fabr.,  although  its  markings  are  Ie)>8  rich.  But  its  first  abdomi 
niinal  segment  is  much  less  coarsely  punctured  and  the  dividiD; 
groove  much  loss  pronounced.  It  differs  from  the  O.  pumilua  ii 
its  much  greater  size,  in  its  first  segment  being  less  rugose,  aD<l 
in  its  difTcrcDt  ornamentation. 

Hah.  North  America.  Pennsylvania.  New  York.  Canada 
Prairies.     Fort  Tejon.     California.    6  9,  1  t. 

S.  8.  albomaTKinatUi  Sadu. — Ni^nr,  pnnoUtna;  meUnoto  rogoso 
■iKlomini.-i  priiuo  SHijiiient'i  i^rnggs  puuctato,  sntora  eluTCIt;  panotainlci 
antfiiiinj  et  frBqiiBiildr  altsro  In  summa  olypwo,  macutis  2  proiioli,  2 
Mutolli,  piiiioto  tiabalari  al>donilDi9qne  sag ni alitor nm  1-4  margiaibas 
•Ibidis;  tibiis  klbido-Tariia ;  Urals  sabtaa  fBrrugtneis.  Alia  hjaliuia. 
Loiigit,  9  uiiii. 

Variui.  Abdominis  tetllo  iagmento  hand  tnarginato. 
Odf-erui  albomargiaatM  Siosa.  Bt.  Veapldes,  III,  1854,  195,  90,  J . 

Bab.  America  borealis,  Hudson's  Bay.  (Typus  in  Mas.  Lou- 
dincnsi.)    Connceticut     (Ed.  Norton.) 
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e.  Segments  1,  2  only^  of  the  abdomen  bordered  with  yellow, 

4*  8«  debilis  n.  sp. — Niger,  punctatus,  maxiine  elongalns,  gracillimas; 
postsoatello  et  metauoto  ragosis;  lioo  maxime  pone  post-scutellum 
prodacto ;  abdominis  priino  segmento  elougato,  grosse  punotato,  auloo 
▼aide  diviao;  puncto  frontali  et  post-oculari,  pauotis  2  acatelli,  macula 
sabalari  salfureis ;  abdominis  segmentorum  1',  2^  fascia  marginali  sal- 
farea,  secnnda  interrupta ;  tibiis  basi  salfureis ;  alls  byalinis,  tegalis 
fnsco-nigris.     $ . 

Total  length,  8.5  mm. ;  wing,  7  mm. 

9.  Small  and  extremely  slender.  Form  much  lengthened. 
Head  large,  higher  than  wide ;  antenns  inserted  notably  below 
the  middle  of  its  height.  Clypeus  widely  and  not  deeply  hol- 
lowed, subbidentate,  a  little  rugose  toward  the  bottom.  Head 
finely  punctured.  Thorax  very  long;  prothorax  punctured, 
finely  rimmed,  forming  on  each  side  a  very  small  tooth.  Meso- 
thorax  and  clypeus  little  punctured;  this  last  divided  by  a  very 
large  groove.  Post-scutel  and  metathorax  very  rugose;  the  first 
flattened  obliquely,  bordered  before;  the  second  strongly  pro- 
longed  behind;  its  concavity  oblique,  strongly  hemmed,  especially 
toward  the  top  a  little  striate. 

Abdomen  very  long  and  slender.  The  first  segment  of  a 
lengthened  funnel-shape,  longer  than  wide,  its  suture  very  strong, 
a  little  angulate  in  the  middle ;  its  surface  very  coarsely  punctured 
and  divided  by  a  wide  and  strong  groove.  The  remainder 
smooth.  Insect  pf  a  shining  black;  a  spot  between  the  antennae, 
a  dot  behind  each  eye,  two  spots  on  the  prothorax,  one  beneath 
the  wing,  two  dots  on  the  scutellum  and  the  marginal  belt  of  the 
first  segment  of  the  abdomen,  sulphur-yellow;  the  2d  segment* 
ornamented  with  a  yellow  border  (sometimes  interrupted),  which 
is  almost  wanting  beneath.  Legs  black.  Tibiae  and  anterior 
tarsi  and  the  superior  moiety  of  the  tibiae  of  the  other  pairs,  yel- 
low; tarsi  ferruginous.  Wings  transparent,  a  little  brown  on 
the  side  about  the  stigma.     Wing  scales  brown  or  black. 

Var.  On  the  4th  segment  a  trace  of  a  border  and  at  times  a 
dot  at  the  summit  of  the  clypeus,  yellow. 

%.  Unknown. 

Res8,  a.  diff, — This  little  species  differs  essentially  from  the  0. 
Philadelphiae  in  its  more  slender  form,  in  the  head  being  higher 
than  wide,  in  its  much  prolonged  metathorax,  in  its  more  rugose 
first  segment,  its  very  much  more  decided  suture,  and  in  the  yel- 
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lov  livery  of  its  abdomen.  It  closely  recalls  tlie  0.  bifaxeiaha 
Fabr  ,  aitbough  ita  liead  is  narrower  and  its  clypeus  more  euiar- 
giiiate.  It  also  closely  approaches  the  O.  d*:biUlalus  Sauss., 
wbicb  has  nearly  the  saiue  form  of  head,  but  wbicU  is  less  sleuder 
and  has  the  thorax  espedally,  much  more  stroogly  spinose. 
Hah.  United  States.  Connecticut.  Wisconsin.  Illinois. 
-I  owe  this  interesting  species  to  the  kiudnesa  of  Mr.  Edward 
Norton  and  Mr.  B.  D.  Walab. 

0.   8.  pumilus  SADsa.— Orao;ii<<,  nlgur,  nltidas,  tenafter  pnDotttoa; 

proniito  biaiiguliLto;  po^l-iiuiitBllo  at  luntauoto  ruijosid;  illo  paslico  el- 
carato,  aiiticH  paalum  nltiore  «t  atrinquH  in  lalaribua  caritiuU  laiii{i- 
tudiiiali  niavgiii.-ito;  lioii  proTunde  eiisaT.tta.  foTeola  uluTBta-tasrKinati 
inatruoto;  nmtonoU) ralda  Bulatilo;  scntello  Buloo  lalda partKo ;  abdomi- 
Dia  primo  »«gmeiito  eloiifiato,  satura  va,\dv  pramioala  iustrDoto,  aiip«ni« 
rngi'aiiaiiuti  puiictato  et  iiuluo  oliaolutu  diviso ;  gugmeDtis  reliqaia  Dili- 
diHsiiiiia ;  puiioto  frnatali  et  pn^t-nciilari,  uiii:iili9  2  prouali,  2  Bcatelli, 
pnnoto  Bubalari,  limboqun  AfgraeatorDni  abdiimlDis  oniiiinni,  Qaiid : 
(aegnientornm  3-5  Taauia  undulata  BubmBrgiiiBli};  pedibus  uigris,  tibiit 
tarsisque  flavU ;  alls  bjaliiilB,  vonU  rerruginela.  %  .  CXjpeo  rotaadato, 
bldeutato;  mandibalU  et  acapo  autioe  faacU  flava.  LoDgit,  S  aim. 
OJsn.  pamilu,  Sinaa.  Vuspides,  [II,  1S54,  197,  93. 
Sab.  Peru.     (The  author's  collection.) 

6.  8.  CTistalUS  StnsB.— Sat  parTui;,  nig^r,  0.  murario  formU  sfmilis; 
mcitaaolo  rugodo  ;  abdoiniais  primo  Hogmaiito  aat  groaja  puuotato,  satura 
eluvala,  seuuiidp  latiore,  baai  punutato;  punoto  (rontall,  luaculiB  2  pro- 
notl,  fascia  interrupta  aontolli,  maoula  aubalari.  flavia  Tel  ruBa;  abdo-' 
tninls  aegmentia  1,2,4  Buirureo  liiobatia  ;  libiis  Laraiaqne  fernigiaeo- 
variia ;  ali»  h^aiinia,  thdIb  Tiiwia,  radio  Terrugiueo.  $ .  Loiig.  9  mm. 
Odi/itirat  critlatut  Siuga.  VoBpides,  Ul,  196,  92,  $ . 

Bdb.  North  America. 

This  species  appears  to  roe  to  be  very  nearly,  if  not  wholly 
identical  with  O.  Philadelphim. 

T.  8.  Canadensis  Saitsb.— ParrDlo",  ntger,  gracilla,  mgOE^aa ;  panoto 
Troutaii,  maciilia  2  pronoti,  2  Bcutelli,  macula  eabalari,  abdumiuisqae 
limbo  Begmentornm  1',  2',  4',  flavis ;  tei;a<ig  fasoii :  capite  inflato, 
aotennia  infere  Inaertla;  abdominis  Beoundo  eegmonto  anguslo,  vix 
latiore  qoam  primatu;  alia  hyalinia.  apioa  fasoenoentibuB.  9  ■  Loogii, 
8  mm. 
OdjtKTot  canadmiU  BiDM.  Vespidea,  III,  19t;,  91,  ?, 

Hab.  Canada. 
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This  species,  like  the  preceding,  has  not  been  described  with 
sufficient  precision  to  be  recognized  with  certainty,  until  the 
number  of  species  has  been  augmented.  It  appears  to  be  very 
near  to  the  0.  debilis  in  the  form  of  its  head  and  abdomen. 

• 

Babgenna  ANCISTROCERITS  Wbsm. 

The  first  abdominal  segment  divided  by  a  transverse  sutur^;. 
its  superior  face  (situated  behind  the  suture)  not  divided  by 
a  deep  groove.    Antennse  of  the  males  terminated  by  a  hook. 

This  subgenus  includes  insects  of  variable  forms,  in  which, 
although  they  are  very  hard  to  deflne,  we  can  distinguish  four 
principal  types.     These  are  mere  divisions  of  the  subgenus. 

A.  Tlie  second  cubital  cell  of  the  wing  having  a  distinct  radial  side, 

a.  Form  rather  depressed,  more  chubby;   the  upper  face  of  the  Ist 

abdominal  segment  transverse.  Ancistrocerus.^ 

h.  Form  rather  cylindrical,  more  slender. 

*  The  hinder  face  of  the  metathoraz  more  or  less  excavated ;  the 

border  of  the  excavation  rongh  or  rounded.  Stenanctstrocerus, 

**  The  hinder  face  of  the  metathorax  having  a  deep,  round  cavitj, 

surrounded  by  a  very  sharp  circular  ridge.  Ilypancistrocerus. 

B.  7%e  second  cubital  cell  of  the  wing  triangular ^  quite  contracted  on  its  radial 
side,  but  not  petiolate,  Ancistroceroides, 

Division  ANCISTROCERUS  (properly  speaking). 

Sacbsubb  Et.  Vespides,  I,  Section  1,  a,  p.  135  ;  6,  p.  139. — III,  Section 

1,  p.  216. 

Abdomen  qnite  depressed,  sessile ;  its  first  segment  truncate 
anteriorly  so  as  to  show  two  faces,  one  anterior  and  one 
superior;  its  two  faces  distinctly  separated  by  the  suture;  the 
superior  one  forming  a  wide  square  or  a  transverse  band.  This 
segment  short  and  wide.  Thorax  flattened  above ;  disk  of  the 
mesonotum  offering  at  its  base  two  longitudinal  grooves. 

The  insects  of  this  series  have  their  form  rather  depressed  than 
cylindrical.  They  are  generally  rather  wide,  but  are  sometimes 
blender;   the  thorax  is  somewhat  cubical,  although  generally 


'  The  division  Ancistrocerus  is  also  to  be  distinguished  hy  the  fact,  that 
the  yellow  margin  of  the  first  segment  is  a  band,  either  regnlar,  or  widened 
on  the  Bides,  while  in  the  others  it  is  generally  either  regular  or  narrowed 
on  the  sides. 
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lengthened  and  rather  flattened  above.  The  clypeus  is  pyriform 
among  the  females,  but  is  usually  wide  or  wider  than  long ;  its  ex- 
tremity terminates  in  a  little  border,  channelled  by  a  small  trench 
which  often  makes  it  appear  bidentate;  among  the  males  it  is 
polygonal  and  bidentate.  The  disk  of  the  mesotborax  offers  two 
or  four  grooTes  on  its  hinder  part.  Above  all  the  metathoraz  is 
very  characteristic.  It  is  a  little  obliqae.  Its  posterior  plate 
always  presents  an  excavation,  which  is  divided  by  a  vertical 
carina.  The  post-scutellum  is  truncate,  at  times  subcrenulate, 
but  its  trench  never  coincides  with  that  of  the  metathoracic 
fossette.  The  abdomen,  always  depressed  and  sessile,  has  an 
ovalo-conic,  never  flatly  conic  form.  It  is  at  times  velvety,  never 
coarsely  punctured,  except  perhaps  on  borders  of  the  segments. 
The  first  segment  is  wide,  cut  squarely  and  shortly  above. 

In  fine,  even  when  the  form  is  much  lengthened  (0.  tigris),  the 
general  appearance  is  preserved,  the  body  being  rather  flattened 
than  cylindrical.  In  this  group  the  males  are  quite  variable. 
Among  certain  species  they  nearly  assume  the  size  of  the  females. 
Among  others  they  are  very  much  smaller  and  vary  endlessly  in 
form,  so  that  one  can  scarcely  refer  them  to  their  females,  but 

by  a  series  of  groupings. 

* 

Table  to  assist  in  the  determination  of  the  species  of  Akcistbocbbus 
(principally  based  upon  thefemaJes), 

1.  Wings  fosoo-TiolaoeoQS. 

2.  Margin  of  second  segment  smooth ;  post-sen tel  black. 

11.  SpinoUe* 

2,  2.  Margin  of  second  segment  rongb  ;  post-scutel  .yellow. 

24.  unifasciatus* 
1, 1.  Wings  snbhyaline  or  smoky. 

2.  Margin  of  the  second  segment  reflezed 

3.  Color  rufons,  vertex  tnberoalate. 
3, 3.  Color  black,  argenteoas. 
2,  2.  Margin  of  the  second  segment  not  reflezed. 
3.  Abdomen  and  antennie  mostly  yellow. 
8, 3.  Abdomen  and  antennse  mostly  black. 

4.  Metathoraz  with  two  long  spines ;  angle  of  prothoraz  dentate. 

19.   Clarazianus, 
4|  4.  Metathoraz  with  short  spines  or  not  dentate. 
5.  Thorax  black,  body  velvety. 

6.  The  first  abd.  segment  not  margined  with  yellow. 

23.  Parredesi. 


26.  ttiberculiceps, 
29.  Aristat. 

27.  Sutterianus. 
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6,  6.  The  first  abd.  segment  margined  with  yellow. 
7.  TwoyellowfasciaBou  theabdomeu.   28.  pilosus* 
7,7.  Five  yellow  fasoisB  on  the  abdomen.   18.  Sylveira. 
5,  5.  Thorax   blaok,  with  yellow  or  lateoas  ornaments ;   body 
sericeous  or  shining,  not  velvety. 
6.  Abdomen  with  2  yellow  or  luteons  fasciae. 

7.  Body  very  coarsely  punctate,  posterior  margin  of  pro- 

thorax  luteous.  21.  conspicuus. 

1, 7.  Body  not  yery  coarsely  punctate ;  anterior  margin  of 
prothorax  yellow. 
8.  Post-scutel  black.  9.  ambiguus. 

8,  8.  Post-scutel  yellow.  22.  eingulatus. 
6,  6.  Abdomen  with  3  yellow  fascis. 

7.  Post-scutel  black.  16.  Santa-Anna, 

7, 7.  Post-scutel  yellow.  25.  campestris. 

6,  6,  6.  Abdomen  with  4  or  5  yellow  fascis. 

7.  Thorax  cubic,  short. 

8.  Two  yellow  spots  on  the  second  segment. 

20.  birenimaculatus, 

8,  8.  No  yellow  spots  on  the  second  segment. 

20.  r  birenimaculcUus, 

17.  \  BustamerUi, 
7, 7.  Thorax  more  elongate. 

8.  Metathorax  with  sharply  defined  border. 
9.  Post-scutel  black. 

10.  Ornaments  yellow  ,  /  \  ^°P^^' 

14.  t  adiabaius. 

10, 10.  Ornaments  white.  12.  albophalerattu. 

9,  9.  Post-scutel  more  or  less  yellow 

10.  Body  normal. 

11.  Color  gray,  sericeous.      18.  Si/heiras,     • 

11 .  11.  Color  black,  'shining.      ]l'  iMtidio'^^^^^^^^ 
'  °        13.  I  Catskillensis, 

10, 10.  Body  slender,  elongate.         8.  tigris, 

8,  8.  Metathorax  rounded  behind.        25.  campestris. 

I.  MeiathorcLx  having  its  concavity  angulate,  bordered  all  around 
by  trenchant  edges  (Sect.  /,  a,  Saiiss.  VespideSj  I,  135). 

(Group  of  0.  parietum  Linn.) 

Among  these  insects  the  metathoracic  cavity  has  a  polygonal 
fonn,  detennined  by  its  angulate  edges.  The  medial  carina 
divides  the  fossette  into  two  equal  parts,  which  can  be  compared 
in  form  to  two  coupled  pentagons.  Their  angles  often  make  on 
each  side  a  sort  of  tooth  (which  is  variable  among  individuals  of 
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the  same  Hpecies,  as  it  happen!)  to  be  more  or  less  developed); 
and  at  the  sumrwit  two  other  teeth  separated  at  the  post-acuiei 
by  a  sort  of  groove  or  wide  Ss^uio.  The  concavity  is  in  general 
punctured,  but  is  often  striate  in  the  middle  or  toward  the  base. 

The  Anoigtrocerwt  of  this  division  are  very  commoD,  both  in 
Europe  and  North  America;  one  can  even  find  corresponding 
types  among  the  epecies  analogous  to  the  two  countries.  How- 
ever, I  have  never  met  the  same  identical  species  upon  the  two 
continents. 

Here,  as  in  other  solitary  wasps,  the  American  species  are 
generally  less  ornamented  with  yellow  than  the  European  ;  the 
bands  are  narrower  and  the  wings  have  a  much  greater  tendency 
to  pass  into  brown-violet.  In  short,  the  American  types  have  a 
more  sober  appearance. 

A.  Form  lengthened,  slender. 
8.  A,  ticriB  Sadbs. — Sat  minntas.  ni^vr,  pnuotktns,  graciUimiu!  mota- 
noli  roVBolft  BubmgosB,  aoute  mnrginatn,  Qtriuque  iu  dentoni  aiourreiite, 
margiaibDa  reotfe  ;  pnnoto  ia  badl  maDdlbnlaram,  ^  tnnoa11ii4in  aljpeo, 
pulido  frontal!  at  poBt-ocnlari,  linea  Id  Mapo,  laioia  bllobata  pinnoti, 
maoui*  siilialan,  2  Bcatelli,  poat-guutello  et  abdominis  Bagmen  tor  am 
marginibus  aDguata,  tibiiB  tarelBque,  QavU;   auteuaia  aablua  furragi- 
nais ;  bIIb  hyaliula,  apioa  faBoo  nebnloaia. 
tOJyn.  dadaUui  Harris  Cat.,  1833,  p.  6S9,  andaBoribad. 
Odsn-  ligri'  Saohs.  RxToe  Zuol.,  IX,  18S7,  2T3. 
lOdi/Fi.  p<rilnax<  Sadss.  Et.  Vaspidas,  III,  1854,  213,  108,  %, 
Odyn.  ctrvut  Saobb.  Rev.  Zoo).,  X,  IBSH,  US. 

9.  Total  length,  11  mio. ;  wing,  8  mm. 

^  ,  Total  langth,  8  mm. ;  wing,  6  mm. 

9,  Small.  Form  very  slender,  much  lengthened,  but  de- 
pressed, not  cylindrical.  Clypeus  pyriforra;  coarsely  punc- 
tured, terrninaled  by  a  little  border,  hardly  concave,  but  appear- 
ing at  times  as  if  bidentate,  because  of  a  black  and  shining 
depression.  Thorax  much  lengthened,  prolhorax  scarcely  re- 
tracted before,  edge  delicately  upturned;  its  angles  not  spinose. 
Anterior  portion  of  mesothorax  often  presenting  a  little  smooth 
line  and  the  posterior  part  two  grooves.  Scutel  flat  Post- 
scutel  arcuate  on  its  posterior  border.  Metathorax  having  its 
hinder  plate  clearly  marked,  its  surface  dull  suhrngose,  formed  of 
two  plane   inclosures  of  a   pentagonal   shape,   very   angulate, 

■  Small  mala,  not  etaj  to  determiDe. 
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bordered  by  very  sharp  and  trenchant  ridges,  not  arcuate,  but 
straight  and  forming  on  each  side  an  acute  spiniforni  angle.  The 
latero-superior  borders  of  the  plate  are  straight,  salient,  terminated 
above  by  an  elevation  which  is  separated  from  the  post-scutel  by 
a  kind  of  notch  or  feeble  fissure.  Upon  the  sides  of  the  meta- 
thorax,  the  ridge  is  prolonged  by  a  wide  and  indistinct  furrow 
(in  other  words,  the  latero-superlor  faces  of  the  raetathorax  are 
feebly  and  widely  channelled  along  the  edge  which  borders  the 
posterior  side) ;  the  superior  medial  ridges  which  form  the 
re-entering  angle  are  less  strongly  pronounced.  Abdomen 
depressed.  Head  and  thorax  densely  cribrose.  Superior  face 
of  the  metathorax  very  rugose. 

Insect  black.  A  spot  at  the  base  of  the  mandibles,  another 
upon  the  front,  a  point  behind  the  eyes,  the  anterior  border  of 
the  prothorax,  a  spot  below  the  wings,  the  posterior  border  of 
the  post-scutel  and  two  spots  on  the  posterior  border  of  the 
Bcutellum,  yellow.  Clypeus  either  with  four  yellow  spots,  or 
yellow  with  a  black  square,  or  bordered  with  yellow.  Antennae 
black,  ferruginous  beneath,  with  a  yellow  line  upon  the  scape. 
Segments  of  the  abdomen  all  ornamented  with  a  regular  yellow 
border;  the  borders  of  3d  and  4th  often  very  narrow  and  the  5th 
wanting.  Feet  black,  tibiae  and  tarsi  yellow,  these  last  often 
orange.  Wings  transparent,  washed  with  brown-violet  toward 
the  end ;  wing  scales  yellow,  with  a  brown  dot 

^.  Smaller,  having  the  form  equally  slender,  although  the 
thorax  may  be  shorter.  Coloration  the  same,  but  in  general  the 
border  of  the  scutellum  presents  but  two  yellow  dots,  while  the 
post-scutel  is  black,  or  also  marked  with  two  yellow  points. 
Head  large  ^  eyes  much  swollen ;  clypeus  lengthened,  pentagonal, 
terminated  by  two  teeth,  entirely  yellow,  as  well  as  the  mandibles. 
Angles  of  the  prothorax  dentiform.  Legs  entirely  yellow,  the 
femora  at  times  marked  with  black  above;  coxse  spotted  with 
yellow.  Antennae  very  large  and  v^ry  thick,  orange  beneath, 
terminated  by  a  ferruginous  hook,  or  they  are  wholly  ferruginous 
opon  the  last  two  articles. 

Obneruation. — There  exist  some  quite  singular  differences  in 
the  form  of  the  males.  In  general,  the  thorax  is  less  length- 
ened than  in  the  9.  The  teeth  and  metathoraclc  ridges  are 
also  subject  to  vary  within  certain  limits,  being  often  blunted. 
When  the  last  segments  of  the  abdomen  are  retracted,  the  insect 
11 
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loses  its  slender  appearance.  The  Grst  segment  of  the  abdome] 
is  often  quite  strongly  punctnred  and  even  sometimes  divided  b; 
a  groove.  We  possess  many  males  of  very  small  size  (lengtl 
S~^  mm.)  and  quite  slender,  taken  by  Edward  Norton  in  lli 
environs  of  New  York  and  in  Massachusetts,  which  offer  rer 
slender  yellow  markings,  and  in  which  the  metathoracic  ridg« 
are  quite  blunted.  One,  however,  recognizes  them  by  thei 
enlarged  antcnnte,  yellow  beneath  at  the  extremity.  With  thi 
species  the  bordering  of  the  prothorax  is  narrow,  a  little  bilobei] 
terminating  in  a  point  on  each  NJde.  Sometimes  the  metathora 
is  but  little  ongulatc,  while  the  superior  ridges  are  also  mor 
arcuate. 

.Bfiss.  a.  dif. — This  species  is  recognized  by  its  form,  ver 
slender  and  elongate,  but  yet  different  from  that  of  O.  /ulinpei 
in  that  the  thorax  is  flattened  above  and  tbe  abdomen  beneatli 
as  with  the  0.  capra  and  its  congeners,  not  cylindrical  as  wit. 
the  0./ulini>€s  and  its  neighbors.  In  its  livery  it  resembles  tli 
0.  campestris,  but  is  distinguished  from  it  by  its  very  much  mor 
slender  form,  by  the  very  sharp  ridges  bordering  the  metathora) 
by  the  first  segment  having  the  border  not  enlarged  upon  th 
sides,  etc.  The  very  small  males  could  be  easily  confounded  witi 
those  of  the  0.  Philadelphim,  but  can  be  easily  distinguislici 
■  from  them  by  the  wide  and  short  form  of  the  sapcrior  face  of  th 
first  segment  and  by  the  absence  of  its  great  longitudinal  groove 

Hab.  The  United  States.  Canada.  (Lake  Superior.)  Con 
neetieut.  New  York.  Pennsylvania.  Illinois.  Louisiana.  Th 
Prairies.    (Port  Tejon.)    (14  5,  10  t.) 

9>  A,  Bmblgnus  Spur — Kiger,  pnimtnlns;  Tuetsnoto  mgpso,  szcdvatt 
acute  marginato,  lUrinqne  angalftlo  ;  anteDnis  sabtas  rails  ;  prouoli  mar 
gine  antioo,  macala  subalari,  et  Bcntelli,  Hlirtorainia  segraentornni  1^, '. 
margins  pontico,  liiteis;  seonndo  BDbtna  baai  lalwrcalato  ;  alia  rnfrs 
cvnlibDii,  aplce  griseia,  tegulU  flavo-margiDatiB  ;  %  clypeo  flavo,  libii 
et  I&rtsis  rafls ;  Bcatello  et  plunris  nonnDiiqiiaiii  Immaoalatia. 
Odgn.  ambisuta  Spin.,  Oay'B  HJBt.  fls.  da  CUile,  Zool,,  VI,  264,  9  <1S51 
9  .— SArss.  VeBpi<le«,  I,  140,  23,  J . 

Ods«.  Dmlillotl  ^iufs.,  Qn^'a,  CblH,  ibid.  GG7,10,  % Sadh.  Teepldd 

I,  141,  25,  %  ;  III,  2(15. 

9 .  Total  length,  9.5  mm. ;  wing,  6.5  mm. 
% ,  Total  leagtli,  7  mm. ;  wing,  6.5  mm. 
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Small,  black;  head  and  thorax  densely  punctate.  Head 
roaoded  ;  the  antennse  inserted  a  little  lower  than  the  middle  of 
face.  Cljpeus  rouoded,  convex,  slightlj  bidentate  at  the  apex ; 
ftDgles  of  prothorax  sharp.  Post-scutel  transverse,  a  little 
elevated,  rounded  and  rough.  Mctathorax  roughened  above ;  its 
posterior  face  excavated,  with  sharp  edges,  and  bidentate  on  each 
Hde;  the  lateral  tooth  or  angle  placed  rather  lower  than  the 
middle  of  the  metathorax;  the  excavation  smooth.  Abdomen 
Tery little  punctured;  the  first  segment  anteriorly  truncate  and 
smooth;  the  suture  angulate;  the  upper  face  with  shallow  punc- 
tures and  parted  by  a  slight  groove ;  second  segment  slightly 
constricted  at  base,  tuberculate  at  base  beneath. 

ADteons  ferruginoHS  beneath.  A  little  dot  behind  the  eye, 
anterior  edge  of  prothorax,  a  spot  below  the  wing,  the  posterior 
margin  of  scutel,  and  of  the  first  two  abdominal  segments, 
sulphur-yellow  or  whitish.  Wings  subhyaline;  the  costal  part 
and  base  washed  with  ferruginous. 

?.  Clypeus  more  triangular,  strongly  cribrose,  black.  Wing 
scale  yellow,  with  a  brown  spot.  Feet  black ;  tarsi  and  anterior 
tibiae  rather  ferruginous  beneath. 

For.  Clypeus  with  an  interrupted  yellow  band  and  two  yellow 
spots  or  with  yellow  spots  only. 

I.  Clypeus  yellow,  tenuously  margined  with  black.  Hook  of 
the  antennae  very  small.  Knees,  tibiae,  and  tarsi  ferruginous. 
•Spot  nnder  the  wing  small.  Wing  scales  black,  margined  with 
yellow.    The  yellow  fascice  of  scutel  narrow  or  interrupted. 

Var.  No  spot  under  the  wing ;  scutel  entirely  black,  mandibles 
passing  into  a  pale  color. 

Bess.  a.  diff. — The  male  rather  difiTers  from  the  female,  so  that 
1  first  thought  them  to  be  different  species ;  however  I  have  no 
donbt  as  to  their  identity,  having  been  able  to  compare  8  ?,  9  %. 

EaJb,  Chili.     In  the  woods. 

B.  Form  still  lengthened,  hut  less  slender. 

10.  A.  capra  Sauss. — Validus,  gracilis,  niger,  pnnctatafl ;  antennis 
Bnbtns  ferrugineifl,  Bcapo  fascia  flava ;  metanoti  foveola  polita,  panctata, 
aente  marginata,  per  carinam  divisa,  angnlata,  %  ntrinque  in  dentem 
lateralem  ezcarr6nt6;cl7pei  maoalia  2  vel  4,  poncto  frontali  et  post- 
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ooalari,  macnla  subalari,  panctis  2  dcutelli,  pronoti  margine  et  abdomi- 
nis yittis  4  yel  5,  %  6,  tibiisque  sairureis. 

9*  Total  length,  17  mm. ;  wing,  13  mm. 
% .  Total  length,  14  mm. ;  wing,  10  miu. 

Odynerus  capra  Sauss.  Rev.  Zool.,  IX,  1857,  273* 

Form  quite  slender  as  with  the  0,  unifasciatus,  but  of  larger 
size.  Head  and  thorax  cribrose  with  moderately  dense  punc- 
tures. Clypeus  widely  pyriform,  convex,  punctured,  terminated 
by  a  border  almost  straight,  but  impressed  and  smooth  in  the 
middle,  so  that  it  even  appears  a  little  bidentate.  Head  and 
thorax  densely  punctured.  Vertex  offering  at  times  a  double 
impression  toward  the  middle  of  the  posterior  border.  Thorax 
lengthened ;  angles  of  the  prothorax  feebly  indicated ;  metathorax 
having  two  or  four  longitudinal  grooves.  Post-scutel  large,  a 
little  truncate,  but  without  any  sharp  ridge,  slightly  bossed,  and 
cribrose  with  punctures  as  far  as  the  trench;  metathorax  rugose; 
its  posterior  part  wide,  shining,  punctured,  and  bordered  all 
around  by  a  salient  cordon  which  forms  at  the  summit  two 
distinct  angles  and  upon  each  side  an  angle,  at  times  subdentU 
form;  this  plate  beyond  divided  by  a  medial  carina  into  two 
pentagons.  Abdomen  a  little  depressed,  finely  punctured,  more 
distinctly  upon  the  1st  segment  and  on  the  border  of  those  fol- 
lowing, but  the  borders  not  channelled  nor  upturned;  the  first 
segment  distinctly  truncate,  its  suture  very  salient ;  its  superior 
face  trapezoidal,  as  with  the  0.  uni/asciatuSf  but  wider  and 
shorter. 

Insect  black,  clothed  with  a  grayish  or  ferruginous  pile.  A 
spot  at  the  base  of  the  mandibles,  two  arcuate  spots  on  the 
summit  of  the  clypeus,  a  dot  on  the  front,  and  another  behind 
each  eye ;  two  triangular  spots  forming  a  bilobate  border  on  the 
prothorax  terminating  in  a  dot  upon  each  side ;  a  spot  beneath 
the  wing  and  two  upon  the  scutellum,  yellow.  Antennse  black, 
with  the  flagellam  beneath  ferruginous  or  yellow,  and  carrying  a 
yellow  line  upon  the  scape  before.  Wing  scale  spotted  with 
black,  with  brown  and  witK  yellow.  Abdomen  shining;  its  seg- 
ments 1-4  or  1-5  regularly  bordered  with  yellow.  Feet  black; 
tibiae  yellow,  at  least  above ;  tarsi  brown  or  ferruginous.  Wings 
transparent,  feebly  washed  with  brown  along  the  nervures  and  in 
the  radial. 
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Var.  Two  yellow  spots  at  the  base  of  the  clypeus.  Clypeus 
yellow  with  a  black  dot  in  the  middle. 

%,  Clypeas  strongly  bidentate,  polygonal,  and  with  the  la- 
brum  and  the  mandibles  before,  yellow.  Hook  of  the  antennae  very 
small,  black.  Border  of  the  concavity  of  the  metathorax  much 
more  salient;  its  superior  angles  elevated  into  two  pyramids 
separated  from  the  post-scu  tell  urn  by  two  fissures.  Lateral 
angles  of  the  metathorax  prolonged  in  the  form  of  a  &pine-like 
tooth.  Segments  5  and  6  adorned  with  a  narrow  yellow  edging; 
knees,  tibiae,  and  tarsi  yellow. 

Var.  % .  No  yellow  spots  beneath  the  wing  nor  on  the  scntellum 
(Illinois,  Wisconsin). 

Observation. — The  markings  upon  this  species  are  of  a  sulphur- 
yellow.  The  first  two  segments  of  the  abdomen  have  a  regular 
border;  that  of  the  fir-st  is  at  times  a  little  enlarged  in  the  middle. 
The  bordering  of  the  segments  3-5  is  but  a  narrow  edging. 

This  Odynerus  is  literally  the  American  representative  of  the 
0.  anlilo2)e  of  Europe.  It  has  the  same  form,  the  same  sculpture, 
the  same  design,  and  cannot  be  distinguished  but  by  the  less 
developed  yellow  ornaments  and  by  a  little  larger  size. 

Ress,  a.  diff. — This  species  is  especially  characterized  by  the 
form  of  the  metathorax,  the  plate  of  which  is  shining  as  with  the 
0.  antilope,  and  has  the  inferior  borders  more  salient.  It  is 
distinguished  also  by  its  great  size,  by  its  form,  lengthened  but 
not  narrow,  by  the  regularity  of  its  abdominal  bands,  and  by  its 
livery  of  yellow  ornaments,  but  little  developed  and  constant. 
It  differs  from  the  0.  unifasciatus  by  its  large  size,  by  its  2d 
abdominal  segments  having  the  border  not  upturned,  by  its 
numerous  yellow  bands. 

Hah.  North  America,  the  eastern  portion,  where  it  is  very 
common.  I  possess  20  of  the  9' and  4  %,  which  have  been  taken 
in  Canada,  Lake  Superior  (Agassiz),  Connecticut  (Norton), 
Pennsylvania  (Rathvon),  Tennessee  (Fuchs),  Illinois  (Walsh), 
Missouri,  Louisana  (Norton). 

11.  A.  Spinolae  Smtm. — Validas,  nlger,  nitidna,  pnnotatns,  statnra  et 
forniis  0.  eaprm  simillimaR,  at  metanotl  disoo  9  nia^iB  aonte  marginato 
supra  angalosiore;  elypeo,  soatello  et  thoracis  laleribus  inimacalatis ; 
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>bdomin«  tantntn  Tascils  2  Oivfa ;  prima  laliiiBima,  ulgro  emBrginal 
lerDuda  KDgustB  1  slid  fusuo-violaceis.    9- 
Odgntnu  Spinoia  Sioso.  VespidoB,  111,  21G,  107  (1S54). 
Total  leDgtb,  Iti  mm. ;  wing,  12  mm. 

?.  Large,  clypeus  widely  pyrirorm,  coarsely  cribrose,  tern 
naled  by  a  Utile,  almost  straight,  and  appearing  bituberculai 
border.  UcelH  large  aod  appruaebiiig ;  upon  tlie  vertex  a  liti 
woolly  space.  Thorax  Icngtbencd.  Protliorax  neitber  anpula 
nor  rimmed,  haviug  the  eboulders  only  liglitly  defined.  Difk  ■ 
the  mesothorox  wide,  beuriug  four  longitudinal  grooves  and 
fifth  quite  feebly  marked  which  occapies  the  middle  of  its  anteri 
part.  Post-sculcl  short  and  trancate,  cribrose,  and  ragoi 
almost  forming  a  ridge.  Concavity  of  the  metathorax  earround' 
by  a  salient  and  treochant  border,  forming  on  each  side  a  sba 
Bpiniform  angle  and  on  the  suminit  two  yet  more  distinct  angli 
separated  from  the  post-scutellum  by  a  groove;  the  posteri 
plate  divided  into  two  pentagons  by  a  medial  carina.  Sutnre 
the  first  abdominal  eegment  very  decided  ;  border  of  the  seco 
segment  smooth,  having  no  larger  punctures  than  upon  t 
remainder  of  it ;  those  of  the  following  segmen'a  strongly  pur 
tared.  Head  and  thorax  shining,  cribrose,  with  separated  puc 
tures,  metathorax  rugose. 

Insect  of  a  shining  black,  clothed  with  a  gray  feiraginons  pil 
a  spot  at  the  base  of  the  mandibles,  one  between  the  antcnnce, 
dot  bebiud  each  eye,  and  two  triangnlar  Bpots  on  the  prothon 
yellow.  Antcnuffi  black,  ferruginous,  or  yellow  beneath,  tbi 
scope  marked  with  a  yellow  line.  First  abdominal  eegmc 
entirely  yellow  above,  behind  the  sutnre,  with  a  black  depress! 
of  variable  form  in  the  middle ;  second  segment  ornamented  abo 
by  a  narrow  yellow  border,  at  times  badly  limited,  sligbl 
mingled  with  the  black,  a  little  interrupted  or  passing  into  bron 
Feet  black;  tibite  and  tarsi  yellow.  Wings  of  a  transpare 
brown  ;  with  dark  violet  reflections;  wing  scales  brown  or  bla( 
with  a  yellow  dot     The  ornaments  are  of  a  lively  yellow. 

Sess.  a.  diff. — This  species  is  easily  recognized  bv  its  far 
size,  its  violet  wings,  the  wide  bonier  of  its  first  segment,  ai 
that  of  the  second  segment  at  times  retracted  in  the  middle  a; 
its  black  clypeus.  It  is  easily  distinguished  from  the  0.  unifa 
ciatua  by  its  very  angnlale  metathorax  and  by  the  border  of  I 
second  segment,  which  is  not  rugose. 
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It  has  exactly  the  size  and  form  of  the  0.  capra^  but  is  dis- 
tinguished from  it  by  its  metathoracic  plate  having  sharper  aogles, 
by  its  more  truucate  .post-scutel,  and  by  its  second  abdominal 
segment  being  less  punctured  along  the  border ;  perhaps  also  by 
its  violet  wings  and  the  absence  of  spots  beneath  the  wings  and 
on  the  scutellum,  and  by  the  absence  of  yellow  bands  upon  the 
3d  and  4th  segments.  It  is  distinct  from  the  0.  unifasciatus  by 
the  border  of  the  2d  segment,  which  is  neither  channelled  nor 
ragose. 

Hab.  The  United  States.  Connecticut.  Pennsylvania.  Indi- 
ana.   Illinois.     Tennessee.    (6  ?.) 

C.  Body  more  galhered  (not  so  elongate),  normal,  hut  the  thorax 

18  still  sensibly  longer  than  wide, 

c,  Metathorax  destitute  of  strong  spines* 

12«  A.  alboplialeratus  Sauss. — Hedius,  niger,  pnuotataa ;  puxicto 
frontali  et  poet-ocalari,  pronoti  et  abd.  segmentorum  niargiDo,  maculis  2 
scatelli,  1  subalari,  tegulisqae,  niveis  ;  9  clypeo  albido-bimaoiilato,  et 
aDiennarum  scapo  subtus  testaceo ;  %  mandibuIiSf  clypeo  bispinoso 
lineaque  scapi  et  pedibus  albidis ;  pronoto  et  metaooto  bideotato.  ' 

OdyneruM  albophaieratus  Sauss.  Vespides,  III,  217,  109. 

$.  Total  length,  13  mm.;  wing,  10  mm. 
% .  Total  length,  10  mm. ;  wing,  8  mm. 

?.  Size  moderate.  Head  and  thorax  densely  punctured. 
Clypeus  widely  pyriform,  punctured,  terminated  by  a  little 
straight  or  subemarginate  border.  Thorax  mediocre;  prothorax 
moderately  wide  ;  its  angles  distinct ;  mesothorax  marked  with  j 

foar  grooves  at  its  base,  with  two  across  the  whole ;  metathorax  j 

ragose;  its  posterior  plate  finely  shagreened;  bordered  by  a 
cordon  which  marks  out  the  usual  pentagon,  which  is  but  little 
angulate,  without  lateral  teeth.  Abdomen  ovalo-conit ;  the  first 
segment  wide  and  truncate  with  a  very  distinct  suture;  the  whole 
abdomen  quite  finely  punctured;  the  1st  segment  most  strongly.  \ 

Insect  black.  A  spot  upon  the  front,  another  behind  eac.h  eye; 
a  slender  border  on  the  prothorax,  two  dots  on  the  scutellum,  and 
a  regular  border  on  every  segtnent  of  the  abdomen,  whitish.  . 

Antennae  black ;  the  scape  testaceous  beneath.  Legs  black,  the 
tibiffi  white  above ;  tarsi  slightly  ferruginous.     Wings  transpa- 
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rent,  with  the  radius  and  the  Rtif^ma  brown,  except  a  little  wash- 
ing of  brown  ferrupinoos  about  the  nervurcs. 

% .  CI  jpcus  lengthened,  bidcntate ;  tlie  teeth  permitting:  between 
them  a  narrow  emargtualioD.  Mandibles,  labrum,  cl;peuE,  and 
R  line  on  Itie  Ecape  of  the  antenna,  white.  Estrcniity  of  the 
anlcnnie  beneaih  and  the  hock,  ferruginons.  Angles  of  the 
metatliorax  dentiform  ;  marginal  ridges  of  tlie  metathoracic  plnle 
very  trenchant,  forming  on  cath  side  a  epiniform  tooth;  scutellum 
parted  by  n  groove;  poat-scutel  rngose,  otfering  on  the  summit 
of  ils  posterior  trench  a  sort  of  inlcrrupted  rugose  ridge.  Knees, 
tibife,  tarsi,  and  often  the  femora,  whitish. 

Var.  Scntellum  bordered  with  whitish. 

Jiess.  a.  diff. — This  species  is  very  well  characterized  by  ils 
white  ornaments,  and  it  has  the  appearance  of  the  European 
species  of  the  subgenus  Epipona.  One  might  easily  err  in 
ranging  it  with  this  group  in  spite  of  the  anteriorly  truncated 
abdomen.  The  elypeus  {%,)  in  particular  is  cut  exactly  as  with 
these  insects.     See  the  affinities  of  the  0.  Catslcilli. 

Hab.  North  America.  I  took  this  Odynerns  in  abundance  in 
the  environs  of  New  York  in  the  month  of  April,  but  I  met  none 
except  the  males.  I  finally  received  12  ?  from  Connecticut, 
Illinois,  and  Pennsylvania. 

Obnervalion. — We  possess  one  individual  9,  having  the  form 
sensibly  more  stublicd,  which  has  the  elypeus  white,  with  a  black 
spot  and  the  scutellum  almost  entirely  white ;  the  borders  of  the 
segments  quite  wide,    (Illinois.)    Is  it  a  simple  variety? 

13>   A.  Cntfikillensis  Sj>x)p^». — lifter,  panctMnx,  «rs!i!>ns:    0.  albn- 

phnUralo  stntiira  et   O.  campalri  pIcturA  siiiiilia;    unrpore  flaro-picto ; 
metanoti  fnvcola  acme  marcinata,  frpqnuiit?r  ntrinqiie  mscnlaflitva; 
ecntifllomin  limbo  interraplo,  flavo;  antennamni  acapo  flavo-Ilnwlo. 
Wyntrtu  C-U'lHU  St.rf9.  VfspMoH,  I,  llfl.' 
ft/jit.  C«iiLilUn>ii  S*DSs,  El.  VespH.,  Ill,  204. 

5 .  Total  Ipogtli,  11.5  mm. ;  wing,  S.B  mm. 

%.  TotKl  length,  9.S  mm.;  wing,  S  mm. 

I  Tlie  fie-  P.  pi.  »vi,  which  is  nampil  as  roprasentlng  this  BpeoieB  Id  lb" 
work  cited,  rloes  not  rupri^sent  it  at  all.  It  ia  a  laptns  to  be  regTell'it, 
wftliout  cniDiiilering  that  tlie  flgnre  ia  vsry  bad.  One  should  not  lako  il 
into  Koount  at  bIL 
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9.  Form  stout.  The  size  and  shape  of  the  0.  albophaleratus, 
but  the  thorax  is  shorter.  Clypeas  wide,  quite  triangular,  trun- 
cated at  the  extremity  or  appearing  lightly  bidentate,  strongly 
ponctured.  Body  densely  punctured  and  clothed  with  a  gray 
pile.  Concavity  of  the  metathorax  dull,  finely  wrinkled,  strongly 
bordered ;  its  marginal  ridges  arcuate  and  quite  strongly  salient 
at  the  summit,  where  they  almost  form  two  little  teeth  separated 
from  the  post-scutel  by  a  fissure ;  on  each  side  there  is  formed 
aDotber  dentiform  angle,  at  times  not  very  decided.  Abdomen 
short ;  the  first  segment  short ;  almost  as  wide  as  the  2d. 

Insect  black,  much  resembling  in  coloration  the  O.  campestris, 
Antennse  ferruginous  beneath,  with  a  yellow  iine  upon  the  scape. 
A  dot  upon  the  mandibles,  four  spots  upon  the  clypeus,  one  on 
the  front,  one  behind  each  eye,  a  narrow  border  on  the  prothorax, 
a  spot  beneath  the  wing,  an  interrupted  bordering  on  the  scutel, 
and  two  arcuate  spots  upon  the  lateral  ridges  of  the  metathorax, 
yfeUow.  All  the  segments  of  the  abdomen  adorned  with  a  narrow, 
regular  border;  knees,  tibiae,  and  tarsi  yellow;  these  last  often 
ferruginous.  Wings  transparent,  washed  with  brown  in  the 
radial  and  along  the  nervnres.  Wing  scales  yellow,  touched 
with  brown. 

Var.  a.  Clypeus  yellow,  witb  a  black  spot. 

6.  Only  four  yellow  borders  upon  the  abdomen. 

c.  Spots  of  the  metathorax  very  small,  occupying  the  base  of 
the  ridges. 

d.  No  spots  on  the  metathorax. 

%,  A  little  smaller,  stubl)ed.  Mandibles,  labrum,  and  clypeus 
yellow;  this  last  wide,  rounded,  and  bidentate.  Hook  of  the 
aotennae  ferruginous,  as  well  as  the  extremity  of  the  flagellum 
beneath.  Border  of  the  1st  abdominal  segment  often  blended 
npon  the  sides  with  a  yellow  dot ;  femora  yellow ;  feet  almost 
entirely  yellow.'    Two  yellow  dots  on  the  sides  of  the  2d  segment. 

Var,  a.  No  separate  yellow  dots  upon  the  2d  segment 

b.  Scutels  black. 

Bess.  a.  diff. — This  species  can  be  recognized  by  the  short  first 
abdominal  segment,  as  wide  as  the  2d,  and  by  the  two  yellow 
spots  on  the  metathorax.  But  this  last  character  being  subject 
to  be  wanting,  it  is  not  advisable  to  give  it  too  much  importance. 
One  can  distinguish  this  Odynerus  from  the  0.  capra  by  its  very 
mach  smaller  size  and  by  its  stubbed  form :  from  the  0.  Spinolse 
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b;  its  smaller  size,  its  less  angulate  metatboracic  plate,  by  tb( 
Darrow  border  of  the  first  Gegmeut,  by  tlie  transpareot  wings  aii( 
quite  different  livery;  from  the  0.  albopkaleratas  by  its  yellon 
ornaments ;  its  shorter  thorax,  a  little  less  strongly  panctured 
its  atidomcn  baring  more  punctares,  its  antennx  more  colored 
and  the  size  a  little  larger:  from  the  O.  nm/asciatus  and  cam 
pentrin  by  its  metatboracic  plate  bordered  tbroughoat  by  sharj 
ridges  and  by  the  border  of  the  2d  segment  which  is  not  rngose 
But  above  all  it  might  bo  confounded  with  the  0.  birenimacu 
lalug.  It  is  distinguished  from  it  by  the  less  rich  livery,  by  th 
regular  border  of  the  first  segment,  by  the  very  much  less  gros 
form,  by  the  much  smaller  size,  etc.  Compare  these  two  specie 
carefully, 

Ilab.  The  United  States.  New  York.  Connecticut.  Illinoif 
(10?,5t.) 

Observation. — This  species  is  the  American  representative  ( 
the  0.  renimacula  and  it  appears  to  mo  to  differ  from  this  speclb 
only  by  the  rather  less  defined  angles  of  the  protborax  and  by  th 
metatboracic  plate,  which  ia  not  striate. 

I  possess  a  very  small  individual,  $  (long.  8  mm.),  which  pei 
haps  indicates  the  existence  of  another  allied  species.  The  thora 
is  a  little  more  lengthened,  the  first  segment  of  the  abdomen  i 
divided  by  a  feeble  groove,  the  clypeus  offers  but  two  yelloi 
dols  toward  the  base,  and  tlie  mctathoracic  ridges  are  marked  h 
two  little  yellow  lines.     (Connecticut,  Mr.  Edw.  Norton.) 

I  possess  also  many  more  little  males  which  I  cannot  bi 
ascribe  to  this  species  and  which,  in  fact,  do  not  present  an 
difference  from  the  males  of  the  normal  size,  but  in  being  muc 
smaller,  and  that  some  of  the  punctures  of  the  first  segment  c 
the  abdomen  arc  a  little  stronger.     Length,  8.5  mm.;   wing,  T. 

These  specimens  have  no  separate  spots  on  the  2d  nbdomin: 
tegment.  The  1  st  segment  carries  a  regular  border,  not  enlarge 
npon  the  sides.  The  scuteilura  offers  two  yellow  spots;  the  pos 
scutcl  is  in  general  black,  at  times  bipunctate. 

I  do  not  doubt  but  that  these  little  males  really  belong  to  th 
species,  just  as  one  often  meets  variations  among  the  insects  i 
this  group.  These  males  greatly  resemble  those  of  the  0.  tigri 
but  they  arehowcverlarger,  and  above  all,  wider  and  more  stubbf 
in  form,    Connecticut.     Hew  YorL     Illinois, 
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14*  A«  adiabatllS  Sadbs. — Minatas,  niger;  cljpeo  ^  tenaiter  biden- 
tato;  uietauota  bispiuoso,  superne  ragoso,  baud  acuto;  abdomiue  gracili ; 
primo  segm«uto  eloiigato;  clypeo,  mandibalis,  8c<ipo  antice,  pancto 
frontali  et  post-ocalari,  pronoti  linea  antica,  tegnlis,  pancto  Biibalari 
abdominisque  Begmetitorum  margiDibns  angnate,  flavis.  Pedibas  flaviSi 
femoribos  nigris ;  alia  subhjaliuis.     ^  . — Long.  8  mm. 

Odjfnerus  adiabatua  Sadss.  Vespides,  I,  ISS,  20,  %  (1852). 

Hab,  North  America.    Carolina.    (Type  in  the  Paris  Museum.) 

15.  A.  fastidiosusculus  Sausb. — Niger,  ojypei  enmroi  fascia  arcuata 
ntrinque,  macula  frontali  at  post-ooalari,  scapo  subtus,  pronoti  margined, 
tegalis,  fascia  interrupta  scatelli,  fascia  post-son tolli,  roaoala  subalari 
abdomini^qoe  fasciis  4,  flavis  ;  fascia  primi  segmenti  utrinqae  dilatata; 
pedibaa  baa!  nigris  ;  alls  subbjalinis.     Long.  10  mm.     9  • 

Odynenu  fastidiosusculut  Sauss.  Et.  Vespid.,  1, 137,  19,  $• 

Eab,  Brazil.    (Type  in  Paris  Museum.) 

16.  A.  Santa-Annae  Sauss. — Niger,  deasisslme  pnnotalatns,  clypeo 
groase  cribrato ;  pronoto  sabangnlato ;  metanoti  foveola  acutissime 
marginata,  bidentata;  abdomine  sabvelutino,  ovato;  puncto  frontali  et 
post-^onlari,  litara  angasta  pronoti  abdominisqne  vittis  3,  flavia ;  alia 
frrmgineis ; — 9  cljrpeo  atro  flavo  bipanotato,  antennis  atris,  macula 
Babalariet28catelli,  flavis; — %  cljpeo,  subbideutato,  flavo,  soapo  flayo 
lineato. 

Odynerui  Santa-Anna  Sauss.  Revae  et  Magas.  de  Zool.,  IX,  1857,  273. 

Total  length,  10  mm. ;  wing,  11  mm. 

J.  Clypeus  pyriforra,  truncate,  or  feebly  subbidentate,  very 
coarsely  punctured.  Prothorax  not  retracted  before ;  its  angles 
distinct.  Mesothorax  with  a  little  smooth  carina  before;  its 
grooves  moderately  pronounced.  Post-scutel  truncate,  offering 
a  feeble  ridge  at  the  summit  of  its  posterior  face ;  this  ridge 
interrupted  and  finely  crenulate.  Plate  of  the  metathorax 
triangulate,  very  clearly  bordered  all  around  by  very  trenchant 
straight  ridges,  which  inclose  the  two  pentagons  in  a  very  distinct 
manner.  The  lateral  angles  dentiform  ;  the  superior  ones  acute. 
Abdomen  punctured,  ovate;  the  first  segment  narrower  than  the 
2d,  punctured,  having  a  very  strong  suture.  Border  of  the  2d 
and  the  following  segments  densely  punctured,  but  neither  rugose 
nor  channelled.     That  of  the  first  offering  a  punctured  line. 
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Head  and  thorax  finely  BDd  very  densely  sliagreened  ;  abdomea 
punctured,  a  little  velvety. 

Insect  black,  covered  with  gray  hair.  Two  lateral  spots  on 
the  summit  of  the  clypeus  ;  another  between  the  anteante,  a  dot 
behind  each  eye,  a  narrow  border  on  the  prothorai,  a  spot  beneath 
each  wing,  two  on  the  posterior  border  of  the  Bcutollum,  two  dola 
on  the  wing  scales,  and  the  border  of  Bcginents,  1,  2,  3  of  tlic 
abdomen,  sulphur-yellow;  there  is  often  a  yellow  dot  at  the  base 
of  the  scape  of  the  anteunm  and  npon  the  anterior  tibite.  The 
yellow  bands  of  the  abdomen  are  regular;  the  first  Aften  slightly 
enlarged  at  the  two  extremities,  the  two  others  at  times  retracted 
in  the  middle,  and  complete  beneath.  Wings  transparent,  washed 
with  brown  ferruginous.  Wing  scales  black,  spotted  with  yellow. 
Var.  Clypeus  and  autennffi  black. 

%.  Size  same  aa  the  female.  Clypeus  yellow,  armed  with  two 
short  teeth  separated  by  a  semicircular  emargination ;  its  inferior 
margin  finely  bordered  with  black;  mandibles  and  labrum  black. 
Scape  of  the  antennte  in  general  marked  with  a  yellow  line ;  hook 
black.  Wing  scales,  scutelliim,  and  the  flanks,  in  general,  black, 
wilhont  yellow  spots  ;  the  fourth  segment  carrying  a  narrow  yel- 
low band  interrupted  above.  Tibite  yellow  before.  Post-scutel 
divided  by  a  little  medial  groove.  The  enperior  angles  of  the 
metathoracic  plate  pronounced. 

Bess.  a.  diff. — This  species  is  peculiar  in  its  wholly  black 
antenna  and  in  a  very  marked  tendency  to  lose  its  yellow  orna- 
ments. Its  thorax  is  short  and  little  arched.  Its  abdomen  hns 
a  velvety  appearance.  It  has  the  form  of  the  0.  Catshillensis,  but 
the  first  abdominal  segment  and  the  thorax  are  a  little  less  wide ; 
its  size  is  a  little  greater.  The  %  has  the  elypens  sensibly  less 
bidentate  than  the  North  American  species  of  this  group.  It  is 
closely  allied  to  the  0.  Bmtamente.  (See  the  description  of  this 
species. ) 

Bab.  The  hot  and  temperate  regions  of  Mexico.  Cordova. 
Jalapa,  the  Michoacan. 

IT.  A.BU8tainenti  Sadss.— 0.  Siinfa-.^nn(climill<mng,n1ger:cl;pM> 
iuti-gmiaacjlis  4  Havis  i  Uinrncn  Ixliore,  prnnotolati^iiLino,  teimilt^rflavo 
marginato,  mataiioto  anpnatiore,  c-aiilhis  infHris  flsvo-ornntis ;  macnla 
Bubalari  at  BcntBlli  faacia  iiiterrnptfl,  flariB  ;  abdomiiiB  vdolinn,  baa[ 
lato,  segmenlis  I-S  Savo-margiiiatie ;  tegulU  fla'O-bipanotatU.  $. 
Orfyneru*  BaHamfnie  Bioaa,  R.-vn*  et  Hag.  (te  Zool.,  IX,  1857,  273,  p . 
Total  length,  11  mm. ;  wing,  9  mm. 
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$.  A  species  closely  allied  to  the  0.  SfLnia-Annse^  baviog 
exactly  the  same  appearance  and  the  same  sculpture ;  the  abdo- 
meo  being  also  of  a  deep  velvety  black. 

Cljpens  wider  than  long,  its  anterior  border  truncate,  straight, 
or  a  little  concave,  not  bidentate.  Thorax  very  short,  sensibly 
wider  than  with  the  species  cited;  the  prothorax  less  angnlate, 
but  very  wide,  the 'disk  of  the  mesothorax  wider  than  long;  its 
grooves  indistinct;  metathorax  a  little  retracted,  so  that  the  thorax 
increases  in  width  from  behind  forward.  Thfe  posterior  plate  of 
the  metathorax  a  little  striate,  wider  and  less  strongly  bordered. 
The  yellow  ornaments  more  abundant  than  in  the  preceding 
species ;  clypeus  carrying  four  yellow  spots,  or  yellow  with  the 
BCQtellum  black  on  the  summit ;  scape  of  the  antennie  adorned 
with  a  yellow  line ;  border  of  the  prothorax  very  narrow.  Thorax 
with  a  spot  beneath  the  wing,  an  interrupted  band  on  the  scutel- 
lum,  and  with  two  spots  upon  the  inferior  edges  of  the  metathorax. 
Segments  of  the  abdomen  all  regularly  bordered  with  sulphur- 
yellow  ;  the  last  ones  very  narrowly ;  the  first  ones  very  short, 
as  wide  as  the  second.  Feet  black,  tarsi  and  tibiie  ferruginous. 
The  remainder  as  with  the  0.  Santa-Annee. 

Var,  Two  yellow  dots  on  the  scutellum. 

S.  Unknown. 

This  species  very  much  resembles  the  0.  Catskillij  but  differs 
from  it  by  the  very  punctate  border  of  the  abdominal  segments, 
the  first  segment  being  also  wider  and  shorter. 

Hah.  The  cold  regions  of  Mexico.  I  have  taken  this  Odynerus 
upon  the  Coffre  de  Perote. 

IS.  A.  SylTeirae  Savss. 

Odynerus  Syheira  Sadss.  Et.  Vespides,  III,  217,  110;  pi.  x,  fig.  8,  9 
(1854). 

Eab,  Brazil.     Sylveird.    (Type  in  the  Paris  Museum.) 

6.  Metathorax  having  tu>o  strong  spines, 

19.  A.  Clarazianns  Sauss. — Niger,  seHoeas ;  capite  rafo  vol  obscnro ; 
eapitoet  tborace  snperDe  ragose  panctatia  ;  pronoti  angulis  emarginatis^, 
lobatiit;  post-Boatello  valde  oristato,  emarginato ;  metathorace  postice 
ezcavato,  canthis  peraootis  margiDato,  ntrinqae  spina  et  infere  dente 
armato ;  antenniB  sigris ;   pronoti  margine  postico,  or  aonla  snbalari, 
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tegaliti,  fiBcik  acntalli  et  poat-soaUtlH,  netauoti   aiignlis  ailominisqnt 
Bogiiiitntorum  1-3  margine,  pallide  flavit ;  alia  antice  taaoo-iuargiDilia. 
%.  Clyptio  bidoDtato  latao. 

Anc.  Clarauanu$  Si.Dia.  Rev.  de  Zool.,  tSTO,  Q5,  3,  9  £ . 
$.  Total  lenglU,  12  tnin. ;  wing,  10  mm. 
% .  Total  Ungtb,  10  mm. ;  wiog,  S  mm. 

?.  Body  stubbed.  Head  rather  large,  the  vertex  transverse, 
not  convex;  ocelli  set  id  depressions.  Thorax  stightly  convei; 
prothomx  having  each  of  its  angles  extended  into  a  lamellar 
roundcii  proceas,  which  is  separated  from  the  anterior  margin  bj 
a  wide  nolch.  Digk  of  mesothorax  parted  hj  a  longitudinal 
groove,  and  posteriorly  bicariiiate ;  the  carinse  sinuous,  terminating 
at  the  angles  of  the  scutel.  Scale!  parted  by  a  groove  and 
separated  from  the  mesotliorax  and  post-seut«l  by  deep  furroirs. 
Post-Bcntel  trancate,  elevated  into  a  high  creet,  rather  concave 
behind;  the  crest  broadly  cmarginate,  forming  two  nearly  trian- 
gnlar  lamellar  teeth.  Mctathorax  much  excavated,  margined 
with  very  sharp  edges;  the  lateral  angles  produced  iuto  strong 
spines,  the  upper  arcuated  edges  very  salient,  rather  crested;  the 
inferior  edges  forming  on  their  lower  part,  each  a  triangnlai 
tooth.  Head  and  thorax  above  coarsely  and  roughly  punctate; 
thorax  on  the  sides  and  behind  finely  punctate  and  covered  wHb 
silky,  silvery  pile.  Abdomen  short,  finely  punctured,  silky,  with 
gray-golden  reflections,  the  first  segment  nearly  as  wide  as  th{ 
second,  short,  its  suturg  transverse,  very  distinct. 

Black.  Antennte  black,  the  1st  and  2d  joints  mfona  beneath  ; 
head  and  mandibles  rufous  or  orange-red,  about  the  antenns  and 
a  little  on  the  vertex  black.  Anterior  margin  of  the  prothorai 
very  delicately  rufons;  posterior  margin  of  prothorax,  a  spoi 
beneath  the  wing,  a  band  on  the  scutel  and  one  on  the  hindei 
part  of  post-scutel,  the  angles  of  metathorax,  and  the  inferioi 
edges,  pale  yellow  ;  the  crest  of  post-scutol  also  yellow,  finely 
margined  with  black  on  its  hinder  face.  Tegnlte  rnfous,  marginec 
with  pule  yellow;  the  process  next  to  them  yellow.  The  Brs 
three  abdominal  segments  adorned  with  a  regular  yellow  margin 
the  first  narrow,  fusing  on  each  side  into  a  little  lateral  spot;  thi 
second  widest,  the  third  narrowest.  Feet  brown  or  passing  int< 
ferruginous  ;  tibiie,  the  1st  and  2d  anteriorly,  and  the  extremit 
of  2d  femora,  marked  with  yellow.  Wings  hyaline;  anterio 
margin  and  radial  cell  brown. 
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Var,  The  head  more  or  less  obscure,  passing  into  black  or 
quite  brick-red. 

9.  Clypeus  pyrifonn,  coarsely  punctate,  terminating  with  two 
small  brown  approximating  teeth. 

%.  Head  blackish  or  black ;  orbits  rufous ;  inner  margin  of  the 
ejes^  a  frontal  spot,  and  a  line  on  the  mandibles,  pale  yellow; 
the  scape  at  times  with  a  yellow  line ;  clypeus  polygonal,  strongly 
bidentate,  pale  yellow,  interior  femora  and  tibiae  yellowish 
before  (Bahia  Blanca). 

The  male  is  described  from  a  southern  specimen,  which  may  be 
the  reason  of  its  black  head.  Specimens  from  Buenos  Ayres  may 
have  the  head  red  like  the  females  ? 

Ress,  a.  difi^. — This  is  a  quite  distinct  species  in  the  form  of 
the  thorax.  It  has  also  a  different  appearance  from  all  other 
Ancistrocerua.     . 

Hah.  The  Argentine  Republic,  5  9,  4  %,  Buenos  Ayres 
(Meyer  Diirr),  19,34.     Bahia  Blanca  (G.  Claraz).  * 

D.  Form  very  stubbed.     Thorax  cubical,  nearly  as  long,as  wide. 

30*  A.  birenimaculatllS  Sauss. — Ci'aRSus  et  brevis ;  tenniter 
panctatas ;  clypeo  flavo,  9  trancato,  %  bidentato;  thorace  brevi, 
qnadrato;  metanoti  foveola  acntfssime  marginata,  ntrinque  et  superne 
angulos  dentiforines  effidente;  niaoala  frontal!  et  post-oculari,  fascia  in 
Bcapo  antennaram,  pronoti  limbo  late,  tegnlis,  scntello,  post-scutello 
macnia  aabalari  «t  ntrinqne  metatboracis  pedibnsqne,  Hslvia  ;  abdomine 
lato,  conico,  segmentorum  margine  punctato,  late  Havo-limbato,  secuudo 
Bspias  ntrioqae  macula  flava ;  primi  fascia  ntrinqne  antroraum  dilatata. 

Odjfnenu  birenimaculatut  Sauss.  Vespides,  I,  135,  16,  9i  ^^^* 

Total  length,  14  mm. ;  wing,  11  mm. 

• 

9.  Large  and  very  stubbed.  Form  very  short  and  very  wide. 
Clypeus  wider  than  long,  truncate,  finely  punctured.  Thorax 
Btout,  very  wide,  cubical,  a  little  longer  than  wide.  Prothorax 
not  angular ;  mesothorax  marked  posteriorly  with  two  profound 
grooves.  Post-scutel  short,  truncate,  having  a  sort  of  ridge, 
blunted  in  the  middle.  Metathorax  very  wide ;  its  posterior 
plate  wide,  quite  flat,  finely  shagreened,  very  angulate,  and 
bordered  all  around  by  some  very  trenchant  ridges,  which  form 
on  each  side  a  spiniform  angle  and  on  the  summit  two  sharp 
teeth.    Head  and  thorax  very  densely  and  finely  punctured. 
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Abdomen  wide  and  conical;  the  first  eegment  Ehoil,  as  wide  aa 
tlie  2d,  elevated  at  the  euture;  iu  superior  surrace  orten  loogi- 
tudiuaily  etriute  along  the  Euture;  the  border  of  the  Bcgiticnt 
distinctly  punctured  ;  tliat  of  the  2d  inseosibl/  reflexed. 

Insect  black,  strongly  mingled  with  yellow.  Mandibles  brown 
ftt  the  extremity.  Clypeus  yellow,  at  times  adorned  with  a  liltle 
brown  dot.  Aiiteunffi  black,  with  the  8cai>e  yellow  berore  and  ilie 
fiagellum  ferruginous  beneath  at  its  base.  A  spot  on  the  front, 
one  behind  each  eye,  a  wide  border  on  the  prothorax,  a  spot 
below  the  wing,  wing  scale,  scutel,  post-scutcl,  two  arcuate  spots 
occupying  the  angles  of  the  metathorax,  and  .a  wide  border  on 
every  segment  of  the  abdomen,  yellow;  these  borders  regular; 
that  of  the  1st  segment  joined  to  two  oblique  lateral  spots;  the 
2d  ornamented  on  each  side  by  an  oblique  spot,  sometimes 
separated,  sometimes  confounded  with  the  border.  Anus  yellow. 
Feet  yellow,  thighs  obscure  at  their  base;  coxte  spotted  with 
yellow.  Wings  transparent,  a  little  smoky  along  the  side  and 
toward  the  end,  with  a  light  Tiolet  reflection. 

Var.  a.  Scutellum  having  but  one  yellow  interrupted  band. 

6.  No  yellow  lateral  spots  on  the  2d  segment. 

c.  The  border  of  the  2d  segment  festooned  in  consequence  of 
the  fusion  with  the  lateral  spots. 

d.  The  yellow  ornaments  passing  into  orange. 

% .  Same  size  as  the  9 .  Extremity  of  the  antenns  and  their 
hook  ferruginous;  clypeus  bidentate.  Mandibles  yellow.  Scu- 
tellum divided  by  a  groove.  Yellow  ornaments  narrower,  often 
interrupted  on  the  scutel ;  lateral  spots  of  the  first  two  segmenis 
small.  Anus  only  spotted  with  yellow.  (The  border  of  the  first 
segments  in  general  regular,  only^confounded  on  each  side  with  a 
yellow  dot.) 

Var.  Size  small,  length  11  mm.  ;  wing  8  mm. 

Bush.  a.  dijf. — This  beautiful  species  is  very  distinct  in  its  very 
stubbed  form,  in  its  size,  in  its  cubical  and  finely  punctured 
thorax,  not  cribrose  with  holes,  in  the  exceptional  width  of  iis 
yellow  markings.  It  can,  however,  be  confounded  with  the  Ody- 
nerua  Calskillensis,  from  which  it  may  be  diHtingnishcd  by  the 
yellow  clypcuB  of  the  female,  by  the  much  richer  ornamentation, 
by  the  notably  more  stubbed  form,  and  by  the  two  oblique  yellow 
spots  of  the  first  segment  which  mingle  themaelveB  with  the  border; 
by  the  elevated  and  truncate  post-scutel  and  by  its  superior  size. 
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The  0.  hirenimaculatus  differs  from  the  0.  Spinolae  by  its 
very  much  more  densely  punctured  and  not  smooth  body,  bj  its 
transparent  wings,  by  the  margin  of  the  2d  segment  which  is 
densely  punctured,  by  (he  first  segment  which  is  wider,  by  its 
fitobbed  form,  etc. ;  from  the  O,  campestris  and  unifasciatus  by 
the  very  mnch  more  densely  and  less  coarsely  punctured  thorax, 
bj  the  form  of  the  metathorax,  by  the  less* coarsely  punctured 
margin  of  the  2d  segment,  etc. 

Finally,  the  O.  birenimaculcUus  offers  a  great  resemblance  also 
to  the  0.  renimacula  of  Europe,  although  its  form  is  very  much 
more  stubbed  than  that  of  this  last  species. 

Hab.  New  England.     New  York.     24  9,  3  ^. 

II.  The  concavity  of  the  metathorax  forms  no  distinct  lateral 

angles. 

Here  the  posterior  plate  is  often  rugose.  It  is  at  times  still 
bordered  at  the  summit  by  some  ridges  or  one  double  arch ; 
sometimes  it  is  not  limited,  especially  not  on  the  sides,  where  it  is 
effaced  and  lost  in  the  sides  of  the  metathorax.  The  concavity 
is  often  formed  by  the  meeting  of  two  convex  facettes. 

A.  FosteHor  face  of  metathorax  remaining  margined^  hut  vnth- 
out  distinct  angles.     Body  slender,  elongate. 

a,  Po8t-8Cuiel  strongly  truncate* 

21*  A«  conspicuus  Sausb. — Gracilis,  niger,  nbique  pnnctatus ;  capite 
et  thorace  craesissime  et  rugose  punctatis ;  prothorace  antice  cristate, 
angnlato,  post-scutello  valde  truncate,  facie  postica  polita  ;  metathoraoe 
Qtrinque  hand  angnlato,  foveola  1»vi,  tenaiter  marginata,  abdomine 
dense  pnnotato :  primo  eegmento  minato,  acute  sutnrato  ;  antennarnm 
toapo  snbtiis,  panoto  frontali  et  sabalari,  pronoti  abdominisqae  segmen- 
toram  1,  2  limbo  postico,  fascia  interrupta  acatelli,  fascia  post-scatelli, 
lineaque  femomm  intermediorum,  Inteia.     9* 

Ancistrocenu  conspicuus  Sauss.  Rev.  et  Mag  de  Zool.,IXy  1857,  247. 

Total  length,  9.5  mm. ;  wing,  7  mm. 

9.  As  slender  aa  a  Stenancistrocerus.  Head  and  thorax  very 
roughly  punctured.  Clypeus  very  coarsely  punctured,  finely  bi- 
carinate  at  tip  and  minutely  bidentate.  Head  margined  poste- 
riorly. Vertex  having  a  tubercle  garnished  with  an  erect  brush 
of  hair.    Thorax  scarcely  contracted  posteriorly,  very  square 
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ftDteriorly;  the  prothomx  with  a  crested  margin,  its  angles 
deDtirorm,  acute.  Post-scutel  ?ery  short,  strongly  truncate;  its 
posterior  face  fiat,  polished ;  its  superior  face  rough,  transTcree; 
its  posterior  ridge  verj  finely  crenulate,  the  middle  with  a  Terj 
small  compressed  tubercle.  Melathorax  coarsely  cribrose,  silky- 
grayish,  its  hinder  face  widely  excavuted,  as  polished  as  the 
posterior  face  of  pos't-acutel,  somewhat  puuctate,  finely  mnrgiueil; 
the  margins  forming  behind  the  post-scutel  two  quite  Email  creel 
teeth  (not  easy  to  distinguish);  no  distinct  lateral  angles. 
Abdomen  slender,  slightly  depressed;  the  first  segment  sninll, 
Bhortlyand  quile  sharply  truncate  anteriorly;  the  suture  elevated: 
its  superior  face  short,  rather  strongly  punctured;  2d  segment 
not  quite  so  strongly  punctured,  its  hinder  margin  with  a  liue  of 
punctures,  the  following  segments  densely  punctured. 

Black;  grayish-silky.  Mandibles  partly  fulvous;  antcnne 
ferruginous  beneath,  scape  yellow  beneath.  Two  dots  on  the 
summit  of  clypeus,  a  frontal  spot,  and  post-ocular  line,  pale3'el- 
low.  Hinder  margin  of  prothoraz  with  a  narrow  luteous  band; 
it)  angles,  appendix  of  wing  scale,  a  spot  under  the  wing,  an 
interrupted  fascia  on  scutel,  a  transTerse  line  on  the  hinder  face 
of  post-scutel,  and  two  large  macnlte  on  the  hind  face  of  mcta- 
tborax,  pale  yellow.  The  first  two  abdominal  segments  narrowly 
margined  with  luteous.  Intermediate  femora  with  a  luteous  line. 
Anterior  tibice  and  tarsi  brown  or  ferruginona.  Wings  hyaline, 
smoky,  nerves  and  anterior  margin  of  the  apex  fuscoua;  the  2d 
recurrent  nerve  falling  nearly  upon  the  2d  transvei'se  cubital  vein. 

Far.  Anterior  margin  of  prothorax  also  margined  with  luteous. 

Jtess.  a.  diff. — This  ia  quite  a  distinct  species  and  a  pecnlisr 
type,  making  a  sort  of  transition  to  Slenodynerua  by  its  slender 
form,  and  its  punctate  abdomen,  having  the  Ist  segment  more 
punctureil  than  the  second.  The  form  of  the  scutel,  post-scutel. 
and  metathoras  is  quite  nnusual,  and  the  very  coarsely  pauetured 
thorax  makes  it  at  oncedistinguishnble. 

Its  livery  much  resembles  that  of  the  A.  Fariasi,  but  it  differs 
from  this  in  nil  its  form  and  its  pnnctnres;  in  the  first  segment 
being  very  short  and  trnncatc,  its  superior  face  quite  transverse; 
the  scutel  truncate,  not  triangular;  the  punctures  of  thorax  and 
bead  being  much  coarser,  etc.  It  has  also  a  resemblance  to  0- 
(Slenodynerua)  tolonacue. 
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Hab.  The  temperate  parts  of  Mexico.  I  caught  a  ?  near 
Cordova. 

h.  Past^cutd  not  truncate^  cmgulatt  posteriorly. 

This  type  has  the  post-sou tel  formed  much  as  in  Stenancistro- 
cerus,  but  the  form  of  the  abdomen  remains,  as  in  the  division 
Ancustrocerus,  and  the  Appearance  remains  also  as  in  this  group, 
80  that  we  have  to  leave  it  in  the  division  AncistroceruSf  prop, 
dictw 

22.  Am  cingnlatus  Sausb. — Gracilis,  niger,  nitidns,  salfareo-piotas, 
proDoti  augalis  in  processas  2  prodactis,  auteunis  subtus  et  basi  flavis; 
abdominis  segraantta  1,  2  late  flavo-marginatis ;  primo  antioe  trancato, 
siitnr&  prominula,  fascia  flava  atrinqae  aacta  marginato. —  9  %  •  ^ly* 
peo  trancato,  ilavo. 

Od^nerus  cingnlatus  Cbesson,  Hjmen.  of  Cuba,  Bnt.  Proc,  Phila.,  II, 
1865,  162,  9 . 

%  .  Total  length,  9  mm. ;  wing,  7.5  mm. 
9 .  Total  length,  12  mm. ;  wing,  9  mm. 

Rather  small.  Form  slender,  elongate.  Head  and  thorax 
punctured.  Angles  of  prothorax  strongly  produced  into  blunt 
processes.  Scutel  and  post-scutel  flattened,  the  former  parted 
bj  a  deep  groove.  Metathorax  rounded,  ratlier  roughly  punctate ; 
its  concavity  strigose;  bordered  by  a  rather  distinct  salient  line, 
bat  its  ancrles  obsolete  and  destitute  of  teeth.  Abdomen  delicate)  v 
panctured,  most  distinctly  on  the  first  segment  and  the  border 
of  the  others;  2d  segment  somewhat  swelled  above;  the  first 
segment  narrower  than  the  second ;  its  suture  elevated. 

Shining  black.  Antennae  black,  with  their  first  two  joints  and 
the  under  side  yellow.  A  triangle  on  the  forehead,  a  line  behind 
the  eye,  a  broad  fascia  on  the  edge  of  prothorax,  a  spot  under 
the  wing,  the  scutel,  and  post-scutel,  yellow.  The  first  two 
abdominal  segments  with  a  broad  yellow  margin ;  the  fascia  of 
the  first  widened  on  each  side.  Feet  yellow;  coxae  and  hinder 
femora  except  at  tip,  black,  intermediate  coxae  yellow  anteriorly. 
Wings  clouded,  principally  at  the  end ;  the  anterior  margin  as 
far  as  the  stigma  ferruginous. 

9  %,  Clypens  polygonal,  longer  than  wide,  yellow  ;  its  inferior 
horder  narrowly  truncate,  tenuously  margined  with  black.  Man- 
dibles dentate ;  ferruginous,  or  yellowish,  black  at  base  and  tip. 


180  BTMENOPTEKA   OP   AMEBICA.  [PART  1 

Bab.  Cuba     Sent  to  me  by  Dr.  Qundlach. 

Tbis  speciea  iB  verj  distiDct,  but  by  its  appearance  migfal  b 
confoiiDiled  with  O.  Havanennis,  which  has  quite  a  difforentl; 
formed  abdomen,  baring  the  angles  acute,  but  not  so  much  pro 
dnccd,  and  the  ciypeus  notched. 

Its  slender  form  makes  it  resemble  0.  tigrie,  although  it  i 
very  different  iu  the  produced  angles  of  prothorax  and  ronndei 
metathoras. 

B.  Melathorax  not  distinctly  marginate.     Body  not  slender,  oj 
normal  form. 

a.  Abdomen  ntarlg  conical.     Tie  border  of  ihe  2d  legmtnt  not  fejitxei. 

Bodi/  vetuliHoul, 

33.  A,  Parredesl  Sapss. — Niger,  velatino-hiraatiis,  argeDtMbSerioeDf 

antuDuis  aulitiis  terragiaeia  ;  punsto  (rontali,  pronotl  medio  et  legal 
in   margine,   ferragineia  i    sbdammla    eegmentis    2-S   flaTO-marginitii 
■ecnndo  In  mnr^lne  valdu  punctato ;  &1ia  Terra glneis,  apice  griseo-n«bi 
losis. —  9.  Clypeo  iufere  ferroaineD-mftonlato, 
Ot/ynerui  Parrtda  Sadm.  R«t.  et  Mag.  de  Zool.,  IX,  1857,  273. 
ToUl  langtb,  13  mm. ;  wing,  10. S  mm. 

Appearance  of  the  0.  nasidena.  Ciypeus  conrex,  quite  find 
punctured ;  its  inferior  border  truncate,  short,  and  bordered  wit 
a  salient  rim,  Prothorax  angulate :  its  angles  almost  dentiforc 
Metathoraz  hi^ving  its  posterior  plate  punctate  and  striat 
bordered  by  slightly  salient  ridges;  its  superior  ridges  arcnm 
in  the  form  of  the  end  of  an  arch,  not  forming  any  superior  augl 
and  on  each  side  only  a  blunt,  iudistioct  angle.  Post-scut 
blunted,  punctate.  Abdomen  conical;  the  first  segment  wid 
anteriorly  truncate;  its  suture  distinct. 

Insect  black,  finaly  puoctored,  rather  more  strongly  od  tl 
metathorax;  all  the  body  covered  with  a  thick  velvety  pil 
silvery  and  a  little  golden;  the  abdomen  shining  velatinous,  wii 
silky  and  golden  reflections,  the  2d  segment  quite  strongly  pnn 
tured  along  its  border,  bnt  not  channelled.  The  antenna  ferr 
ginons  beneath,  as  also  a  spot  toward  the  base  of  the  clypeas. 
dot  between  the  aotennK,  a  line  in  the  middle  of  the  prothora 
and  the  border  of  the  wing  scale  fawn-colored  or  fermginou 
Segments  of  the  abdomen,  all  except  the  first,  adorned  with 
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regular  yellow  border.  Legs  black,  varied  often  with  ferruginoas. 
Wings-ferruginoas  with  the  end  gray. 

Var.  The  yellow  passing  into  ferraginons  and  the  ferruginous 
into  yellow.  , 

Ress,  a.  diff. — This  species  wonderfully  resembles  those  which 
form  the  group  of  the  0.  nasidens,  but  it  is  sufficiently  distinct 
from  it  in  the  presence  of  the  suture  of  the  first  segment  of  the 
abdomen.     It  is  also  more  slender. 

Hab.  The  temperate  climes  of  Mexico.  Valley  of  the  Mez- 
tillan.     4  ?. 

h.  Abdomen  more  ovalo-conical ;  the  border  of  the  2d  tegment  rugose  or 

reflexed. 

(Section  I,  6,  Saussubb  Vespides,  I,  139.) 

Group  of  the  Odynerus  unifcuciatus. 

34«  A*  Unifasciatus  Saijss. — Gracilis,  niger,  cribrl  instar  punctatus; 
abdominis  secaudi  segnienti  marginn  canaliculato,  sabreflexo,  perru- 
go^o;  antennissabtas  ferrugineis ;  piincto  frontal!  et  post-ocalari,  macula 
biloba  pronoti,  post-scatelloet  abdominis  prim!  segnienli  margine,  flavis. 
—  9*  Cljpeo  ilavo-bipunMlo. —  %  .  Clypeo,  maudibalis  et  abd.  eeoandi 
segm«nti,  liinlK>,  flay  is. 

Variai.  9  aeeaudo  %  tertio  et  qnarto  abd.  segmento  flavo-llmbato. 

Odgnerut  uneinatu^  Sat,  Boston  Joarn.,  I,  1837,  286,  4.     Sat's  Entom. 

(Lb  Costb),  II,  766.  4. 
Odtfuenu  uni/asciatuM  Sauss.  Vespides,  I,  138,  21 ;  III,  205. 

9  •  Total  length,  14^15  mm. ;  wing,  11  mm. 
^ .  Total  length,  11  mm. ; ,  wing,  8. 

9.  Form  slender.  Head  and  thorax  cribrose  with  great 
separated  punctures.  Clypens  convex,  strongly  punctured,  widely 
pyriform,  terminated  by  two  very  small,  near  together  and  diverg- 
ing teeth.  Head  strongly  and  densely  punctured.  Thorax  quite 
lengthened,  a  little  retracted  posteriorly,  everywhere  strongly 
cribrose  with  foraminiform  punctures.  Prothorax  finely  bordered, 
without  angles.  Mesothorax  presenting  two  grooves  on  its  hinder 
part  Metathorax  very  rugose  above,  reticulately  shagreened, 
corragated;  its  concavity  quite  flat,  indistinctly  striate  and 
punctate,  without  spines  on  the  sides,  superiorly  bordered  by  an 


'  It  is  evidently  not  the  0.  uni/asciatua  which  Fabriciua  described 
under  the  name  of  Vespa  uncinata^  which  is  rather  the  Monnhia  A-dens^ 
b^caose  he  says  that  all  its  markings  are  snowy-white,  and  that  the  siz» 
is  that  of  the  Veepa  maeulatcu 
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arcuate  trcncliant  ridge.  Abdomen  slender;  Grst  segment  a  li til 
naiTuwur  liiaa  the  2d,  distinully  ti'uueate  auteriorly ,  eubj>eilici 
late  at  the  base,  with  tlie  anterior  fate  siuooth  ;  the  superior  fat 
slightly  widened  t>ebiDd,  bounded  before  by  a  atroug  sutur. 
ridge,  fery  distiiiet.  The  abdotuen  very  fiuely  pimctured,  bi 
the  itd  and  fullowing  gegiueuts  rather  Etrongiy  bo,  and  e^peciall 
the  border  of  tlie  2d  segment  offering  a  wide  zone,  very  strim<j\ 
cribrose,  rugose,  subchannelled,  luilh  bublurned  up  border.  Nef 
the  margin  of  the  lat  segment  one  sees  also  a  line  of  punctures. 

Insect  black,  clothed  with  gray-ferrnginous  hair.  Two  \aUn 
dots  on  the  clypeus,  one  behind  each  eye,  a  mark  on  the  fron 
yellow  or  ferruginous ;  a  bilobato  spot  in  the  middle  of  the  pre 
thorax  and  post-scntcl,  wholly  or  partly  yellow.  AVing  ecah 
browD.  Abdomen  wholly  black;  only  the  first  segment  adorne 
with  a  yellow  border,  suddenly  widened  on  the  sides  (or  joint 
with  two  lateral  spots).  Tibia;  and  tarsi  fcrruginoDS  or  yellow 
autennie  ferruginous  beneatli,  black  above,  with  the  Ecape  at  tini< 
wholly  ferruginous  at  the  base.  Wingn  of  a  transparent  browi 
with  violet  reflections,  particularly  obscure  along  tlie  nervurcs. 

Var.  A  spot  beneath  the  winga  and  a  border  on  the  2d  abd( 
minal  segment,  yellow. 

%.  Smaller.  Antennee  rery  large,  terminated  by  a  littl 
book ;  clypeus  yellow,  with  a  triangular  notch  ;  labram  and  mai 
dibles  before,  yellow ;  poslrscntcl  yellow,  or  only  bipunctate  wit 
yellow ;  the  Sd  abdominal  segment  a  little  compressed  at  tli 
base,  bordered  with  yellow;  its  margin  a  little  sinuate,  coneav 
areualo  in  the  middle  above,  more  or  less^  retrousse,  compressed 
the  3d  and  4th  segments  often  adorned  with  a  fine  yellow  edgin( 
The  border  of  the  1st  segment  often  presents  a  little  of  red ;  somi 
times  a  liltlo  widened  on  the  sides.  With  this  species  the  omt 
ments  are  yellow-golden  or  sub-orunge, 

Var,  a.  A  yellow  dot  under  the  wing.  Border  of  the  protliora 
entire,  bilobate. 

b.  %.  Fost-sentel  blaek.  On  the  abdomen  only  two  norro' 
borders.    (Illinois.) 

<-.  f,.  Head  and  thorax  entirely  black ;  mandib.es  margine 
with  yellow;  Int  abd.  segment  narrowly,  2d  Tery  narrowly  boi 
dert'd  with  yellow.     (Florida.) 

^ess.  a.  diff". — This  Odynerua  is  quite  easy  to  recognize  bi/  th 
very  rugose  and  channelled  border  of  the  2d  gegment;  by  tl 
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anique  bordering  of  the  first  segment,  although  certain  females 
possess  a  second  band  like  the  mules ;  by  its  obscure  face ;  by  itfi 
slender  form,  by  its  abdomen  which  is  not  briefly  sessile,  and  the 
thickness  of  the  border  of  the  first  segment  of  the  abdomen,  which 
causes  the  2d  segment  to  appear  so  subcompressed  at  its  base. 
See  the  O.  campestris,  to  which  it  is  closely  allied. 

Hah,  The  United  States.  Connecticut.  Illinois.  Iowa. 
Prairies  (Rio  Pecos).    Tennessee.    North  Carolina.    10  9;  12  ^. 

Observation. — Among  the  dried  specimens  one  generally  finds 
the  abdomen  extremely  swelled,  as  if  the  segments  had  been 
violently  distended.  This  peculiarity  belongs  especially  to  this 
species  and  gives  it  an  unusual  appearance. 

35*  A*  campestris  Sauss. — Niger,  grosse  punctata^;  raetanoti  foveola 
baud  acute  mnrginiita,  inermi,  striata  et  grossH  punctata ;  abdominis 
Begmentornm  2<-5*  margine  rugose  punctato ;  antennis  subtus  fulris, 
seapo  flavo-Iineato;  olypeo  9  flavo,  macula  atra,  %  emarginato,  flavo; 
puDctu  frontali  et  post-oculari,  pronoti  et  abd.  segmentorum  1^-3^  limbo 
(primi  ntrinqae  aacto),  post-scntello,  maoalis  2  8cuteUi  maculaque  sab- 
alari,  tibiis  et  tarsis,  flavis ;  alia  fusco-uebulosis. 

Odynerus  campestris  Sauss.  Vespides,  I,  137,  18 ;  III,  204,  % . 
9 .  Total  length,  13  mm. ;  wing,  11  mm. 

9.  Head  and  thorax  cribrose  with  great  pits,  quite  visible  to 
the  naked  eye.     Clypeus  pyriform,  as  wide  as  long,  cribrose  with 
ffrcat  punctures ;  its  anterior  border  small,  bordered,  subconcave, 
upon  the  vertex  often  a  little  fossette.    Prothorax  unarmed,  finely 
bordered.     Mesothorax  marked  with  two  grooves;  scutel  flat; 
post-scatel  short,  sloping.     Metathorax  rounded,  rugose ;  its  con- 
cavity pronounced,  but  not  limited;  divided  by  a  vertical  carina 
which  bifurcates  at  the  summit  to  form  two  arcs  which  indistinctly 
border  the  cavity  at  the  summit ;  the  middle  and  the  bottom  of 
the  concavity  wrinkled ;  the  summit  coarsely  punctured.     Abdo- 
men ovalo-conic,  punctured ;  the  first  segment  large,  almost  as 
wide  as  the  2d ;  borders  of  the  segments  2-5  presenting  a  wide 
coarsely  pnnctured  zone,  rugose,  but  not  turned  up ;  the  border 
of  2d  segment  sinuous,  forming  a  concave  arc. 

Insect  black,  clothed  with  a  grayish  pile.  Antennee  ferrugi- 
noas  beneath.  Clypeus  yellow,  with  a  triangular  black  spot. 
A  line  on  the  scape  of  the  antennae,  a  spot  on  the  front,  one 
behind  each  eye,  border  of  the  prothorax,  a  spot  beneatn  the 
wing,  wing  scales,  two  dots  on  the  scutel,  post-scutel,  and  a 
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border  upon  Ecgments  2-5  of  the  abdomen,  knees,  tibite,  aii<i 
tarsi  yellow ;  the  first  eegment  of  the  abdomen  having  its  bordei 
widened  upon  the  sides,  or  rather,  coafounded  with  two  lateral 
epota;  border  of  the  3d  mnch  narrowed.  Wiogs  tntngpareot 
but  washed  with  browa-violct  especially  along  the  borders. 

Var.  Clypeus  black  with  fonr  yellow  spots,  segaieuts  4  aad  f 
of  the  abdomen  with  no  yellow  border. 

%.  Clypeus  emarginate, yellow;  Tnandiblea  yellow. 

I  possess  a  male  very  closely  allied  to  A.  unifatciatm  % 
having  also  the  margins  of  the  Sd  and  3d  segments  sinuous  voi 
coarsely  punctured.  But  it  diCFers  from  this  species  in  the  sniaHe; 
hook  of  the  antennie,  ia  the  metathorax,  wholly  rugose;  even  oi 
its  concavity,  which  is  less  defined  aod  not  striate;  in  the  Grs 
abdominal  segineot,  which  is  parted  by  a  quite  strong  longitudiaa 
groove,  and  in  the  2d  segment  more  compressed  at  its  base.  I 
has  the  same  mailings,  unless  the  prothoraj  has  a  little  less  ol 
yellow  in  the  middle.  As  this  %  has  the  metathorax  rounded  sni 
the  wings  slightly  washed  with  brown,  it  seems  that  it  canno 
but  belong  to  the  0.  campettrit,  unless  it  represents  a  speciei 
which  may  have  escaped  us. 

It  differs  sometimes  from  the  0.  campexlris  in  its  scutellun 
deprived  of  spots  and  in  the  groove  of  the  first  segment  whicl 
approaches  to  it,  as  well  as  the  smallness  of  the  antennary  houl 
of  the  Symmorphtis. 

Bests,  a.  diff. — This  species  has  the  appearance  of  the  C 
parietum.  It  can  be  confounded  not  only  with  the  Ancintroceru 
of  this  group,  but  with  different  Odyneri,  properly  speaking. 

It  differs  from  the  0-  uni/agcialua  in  its  more  stubbed  form,  it 
less  violet  wings,  the  less  upturned  border  of  the  2d  abdoiuim 
segment,  and  in  its  livery,  more  rich  in  yellow  (spot  beneath  tin 
wing,  spots  On  the  Hcntellum,  etc.) ;  from  the  0.  capra  in  it 
metathoracic  excavation  without  border,  in  its  smaller  size,  ib 
more  obscare  wings,  and  the  strong  rugosities  of  the  border  ol 
the  2d  and  3d  segment,  etc. ;  from  the  0.  Spinolie,  in  the  Eami 
characters,  except  that  the  wings  of  this  last  species  are  darker. 

Sab.  The  United  States.  Pennsylvania.  Illinois.  Carolina 
Connecticut  {1  ?). 

96.  4.  tnb^rcnliceps  Sacss. — Nl^er.  fcro^se  pDnotalnB,  plIoso-vtlD 

thiii^l  nianilibulis,  olfpi'o,  ncaloriiin  niHrgiiiil>Lis,  peillban,  proao'o 
tagiiliB,  sonlellis,  niHCQliB  salialarHine  et  mpUnoti,  rafls  ;  ant«iinis  rafli 
■npema  iploom  vanns  nigris;  Bt>doiniD«  rnro,  aegmenlis  Bavo  mirgi 
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satis,  lo  et  20  basi  nigrescentibas  ;  seoundi  margine  perrugoso,  raazime 
canalicdlato,  et  reflexo;  alls  ferragineia  apice  inquinatis. — %.  Clypeo 
flavo,  bidentato ;  vertice  iubercnlo  nitido  instructo. 

Odynerus  tuberculocephalus^  Sauss.  Vespides,  I,  139,  22 ;  pi.  zvi,  fig.  9, 

10a. 
Odynerus  tuberculicepSf  Ibid.  Ill,  205. 

9 .  Total  length,  13  mm. ;  wing,  11  mm. 
% .  Total  length,  9  mm. ;  wiug,  8  mm. 

Clypens  pyriform,  strongly  panctured,  truncate,  and  subbiden- 
tate  at  the  extremity.  Head  strongly  and  densely  punctured. 
Behind  the  ocelli  is  a  little,  indistinct  tubercle,  shaped  like  a  4th 
ocellas.  Anterior  ocellus  very  large.  Thorax  cribrose  with  large 
distinct  points.  Angles  of  the  pro  thorax  a  little  prolonged,  sub- 
dentiform;  scutellum  divided  by  a  groove.  Concavity  of  the 
metathorax  appearing  punctured  or  rugosely  striate,  according 
to  the  way  in  which  it  is  seen,  with  the  borders  perfectly  rounded; 
there  is  only  a  little  border  at  the  summit  in  a  feeble  arch. 
Abdomen  punctured ;  the  1st  segment  narrower  than  the  2d, 
bordered  by  a  slightly  salient  cordon ;  the  2d  having  its  margin 
very  strongly  annulate,  very  strongly  upturned,  and  very  rugose, 
a  little  sinuate  in  the  middle. 

Insect  clothed  with  long  gray  or  ferruginous  hak*,  abdomen 
velvety.  Head  and  thorax  black.  Mandibles,  clypeus,  a  dot 
upon  the  frooi,  border  of^  the  eyes,  interrupted  at  the  summit, 
prothorax,  scutel,  wing  scales,  two  spots  beneath  the  wings  and 
two  others  on  the  metathorax,  of  a  ferruginous  red.  Meso thorax 
with  two  red  lines.  Abdomen  ferruginous,  with  the  base  of  the 
second  segment  and  the  anterior  face  of  the  first,  blackish. 
Posterior  border  of  all  the  segments  margined  with  yellow,  but 
this  color  often  passing  into  ferruginous  on  the  last  segments. 
Legs  ferruginous;  femora  black  or  spotted  with  ferruginous. 
Antennae  red,  with  the  second  moiety  black  above.  Wings 
washed  with  ferruginous,  with  the  end  brownish. 

%.  Notably  smaller.  Clypeus  bidentate,  notched,  yellow,  as 
well  as  the  mandibles  and  a  line  on  the  scape  of  the  antennae ; 
the  flagellum  with  more  of  black;  hook  very  small,  ferruginous. 
Tubercle  on  the  vertex  very  much  larger  than  that  of  the  female, 
distinct  and  shining.  Concavity  of  the  metathorax  punctured, 
irith  little  or  no  superior  border.     Abdomen  a  little  more  com- 


1  Nomen  menduaam. 
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pressed  at  the  base  of  the  second  Begmcnt,  the  middle  of  KegiDem 
lat,  2d  generally  black,  the  red  less  developed.  Legs  ofteo  varit 
with  yellow. 

Var.  The  middle  of  the  prothorai  a  little  yellow.  The  blat 
encroaching  upon  the  red.  The  acutels  often  black,  borderc 
with  red  ;  the  metatborax  also  often  wholly  black;  the  sculptui 
of  tliifl  last  appears  also  to  vary  somewhat;  at  times  the  red 
more  developed.     Metathoras  red  ;  flanks  varied  with  red. 

Ress.  a.  diff. — Various  Odijnerus,  properly  speaking,  are  ofli 
identical  Id  color  with  this.  Such  arc  the  0.  Morelix  and  Que 
reri,  but  they  may  be  sufficiently  distinguished  from  it  by  tl 
absence  of  the  tubercle  on  the  vertex  and  of  the  sature  upon  ll 
1st  segment. 

The  0.  Uiberculiceps  hardly  difl'ers  from  the  0.  SulUrianu 
bat  by  a  less  brilliant  livery  and  by  its  prothoras  slightly  retract< 
and  angles  less  salient. 

Bab.  The  temperate  regions  and  the  plateau  of  Mexico, 
have  found  this  Odynerus  common  in  the  most  various  localitie 
In  the  eastern  Cordillera;  in  the  valleys  of  Orizaba  and  of  Jalap 
of  Uvero  ;  in  the  Sierra  Madre  ;  in  the  valley  of  Mextillan  ; 
Iluosteea  on  the  Pacific  slope,  and  in  the  province  of  Mechoaea 
about  Morelia,  Tu.xpnn,  Zinapeeuaro,  Patzcuaro,  and  finally  i 
the  plateau  iu  the  valley  of  Mexico,    16  9,  18  %. 

H-  A.  SutterlanllH  n.  «p.— Kig«r,  0.  lubercHlic'pIti  sltnillimna;  t» 

tlvti  tabviuuUtoppronoto  valda  Iiianttnlnto  ;  nli'lciuiiiiis  ^^L-iimli  gi-gniec 
toargitiH  oiLiialicuIata.  r'.igoso,  r«HHi<i ;  antuuiiid  aar^intiij,  aplue  sup 
nipHii ;  nri>,  cl^pi'n,  faBcia  piiHl-iwulari,  frontid  maoula  ft  liiitinlis 
pronoto  aiitJo» ;  ti-gulU,  iiiat^nta  subahri,  po^t-scutHllo,  mauulU  2  «c 
telli,  tibii't  tar^isqae,  Buirnreis;  sbdomln*  enUarso,  aaginentis  1°,  i 
basi  nigris ;  alia  furragiueU,  apioe  griaeU. 

Total  Itingtb,  12  mm. ;  wing,  10  mm. 

9.  Form  and  punctures  exactly  like  those  of  the  0.  lubsre 
licepn ;  clypeus  pyriform,  Gnely  bidentate.  The  same  tubert 
on  the  vertex,  appearing  like  a  fourth  ocellus,  but  the  prothon 
not  retracted  before,  more  square;  the  angles  alone  very  saliet 
diverging  and  prolonged,  perhaps  bluntly  terminated,  not  forinii 
a  sharp  spine;  the  abdomen  a  little  more  slender;  the  marp 
of  the  2d  segment  a  little  less  strongly  nptumed ;  the  border  i 
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tbe  first  segment  preceded  by  a  little  stronger  zone  of  punctures 
and  its  suture  a  little  more  salient.  Border  of  segmeuts  2-4 
sinuate  in  the  middle. 

Insect  black,  clothed  with  yellowish  hair.  Mandibles  and 
clypeus  yellow;  this  last  very  finely  bordered  with  black  and 
often  offering  on  the  summit  a  vertical  black  line.  A  line  behind 
the  eyes,  a  spot  on  the  front,  and  a  little  vertical  line  on  their  inner 
border  beneath  the  ocular  sinus ;  these  are  black.  Anterior 
border  of  the  prothorax  widely  yellow ;  the  yellow  often 
encroaching  upon  the  surface  and  extending  along  its  hinder 
borders.  Tegulae,  a  spot  beneath  the  wing,  |:ost-scutel,  two 
spots  on  the  scutel,  yellow.  Abdomen  wholly  yeliow;  the  ante- 
rior face  of  the  first  segment  black,  as  well  as  l  depression  at  the 
base  of  the  second  and  often  a  widened  mark  behind,  on  the  first. 
Legs  yellow,  coxae  and  femora  black.  Antennae  orange ;  the 
scape  before  yellow  and  the  last  third  black,  or  obscure  above. 
Wings  ferruginous,  with  the  end  gray.  The  markings  are  of  a 
sulphur-yellow. 

Var.  Scape  of  the  antennae  yellow  with  a  black  line  above. 

%.  Smaller.  Clypeus  yellow,  bidentate.  Antennae  large, 
terminated  by  a  small  hook.  Angles  of  prothorax  very  salient ; 
border  of  2d  segment  very  rugose,  more  strongly  reflexed ;  1st 
and  2d  segment  with  a  great  black  square  notch  (variable),  the 
following  segments  black,  bordered  with  yellow.     Anus  black. 

Reus,  a,  diff. — This  Odynerus  may  be  almost  considered  as  a 
California  variety  of  the  0.  tuberculicepSj  in  which  the  red 
markings  have  passed  into  yellow,  all  becoming  reduced ;  the 
nietathorax  being- black,  etc.  This  insect  presents,  like  the  0. 
sulfureus  and  like  the  Californian  Polistes,  a  striking  example  of 
the  local  influence  of  California  which  tends  to  give  to  insects  a 
uniform  sulphur-yellow  color  )>y  the  augmentation  in  extent  of 
the  yellow  ornaments  and  the  reduction  of  the  deeper  color. 

Hab.  California.  1  owe  twenty  individuals  to  the  kindness  of 
Mr.  Sutter  and  of  Mr.  Berton. 

9S.  A*  pllosns  Sauss. — Niger,  longe  nigro-pilosus,  birsutns  ;  pronoto 
angalato,  metanoto  ntrinqae  tenuissime  bideutato ;  primi  abdominis 
Begmenti  sntnra  in  faoie  antioa  sita;  2'  segmenti  margine  valde  punotato  ; 
pnncto  froutali,  pronoti  marginoi  fasoia  interrupta  in  scateilo  et  in  post- 
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icntello,  Ugulis,  abilominidque  Begmantornin  1',  2'  mirgine,  alLidia ;  il 

Tix  iiifDinali«. —  ^  .  Clypeo  albido  traucato. 

aigaerus  pitoia,  Sadsk.  Et.  YaspideB,  III,  218,  111  (I&S4>. 

Hab.  Peru.     (Type  in  the  museum  of  Paris.) 

G.  Abtlomen  not  at  ituitt;  iltjirti  tegment  narrowed,  dittiRctl^  narrovitr  ihi 
lilt  second,  which  U  iii  the  ihape  of  a  haalc't  bfll,  with  a  rtflexed  maryi 
Mtlalhoraz  «ol  exoavalid  in  the  form  of  a  widt  cavilg,  bat  of  a  lei 
channet. 

39*  A*  Aristse  Sxirsa Madias,  iiig«r,  argenteo-BerioeDS ;  paacto  frouli 

et  poat-ocalari  flaTo;  Uiorace  punctato;  pronoto  valdu  bisDgnUto,  I 

abdomine  liaud  aessili,  primo  segmeDto  lata  iurundibnlirornii  satni 
aiigulnla,  Becundo  Teutricoso,  margine  maiimu  canaliculalo,  rugoio  i 
reSeio  ;  Begmenlia  omnibua  flavo-margiiistU ;  alia  ferrnglnel  j.— { 
Clypaoflavo,  bideDtalo;  autsDnis  sablus  forragineiB,  eoapo  flavo-fascLib 
Odi/nerua  Ariila  Sadbs.  Revae  Zool.,  IX,  1857,  274. 

'     ^ .  Total  lengtli,  12  mm. ;  wiug,  10  mm. 

Size  moderate.  Form  wide,  stubbed.  Protborai  armed  o 
each  side  with  a  Etrong  tooth,  its  anterior  border  wide  and  turne 
up.  Post-scutel  bluDt.  Mctalhorax  forming  two  conTexitie: 
swelled,  separated  by  a  profound  striate  furrow,  which  is  divide 
by  a  vertical  carina;  the  convexities  bordered  exteriorly  hy  tb 
lateral  edge  of  tlie  metothorax  which  is  prolonged  as  far  as  il 
inferior  extremity.  Abdomen  quite  migKhaped ;  the  first  Begroec 
widely  bell-Rhaped,  the  suture  very  distinct,  not  being  straigh 
but  forming  in  the  middle  ao  angle  directed  backward;  ii 
superior  face  short  and  wide,  the  posterior  border  formed  by 
cordon,  along  which  is  a  line  of  punctures.  Second  segniei 
widened  and  a  little  retracted  posteriorly  in  the  form  of  a  hawk 
bell ;  its  posterior  border  very  strongly  canaliculate,  very  slrongl 
upturned,  undulating  in  the  middle.  Head  densely,  thorax  mot 
strongly  but  less  densely  punctured.  First  segment  of  lli 
abdomen  slightly  punctured  near  its  border;  the  second  segmeci 
very  much  so  toward  its  binder  part,  and  cribrose  with  nigos 
punctures  in  its  strong  flutlngs  ;  the  following  segments  havin 
the  borders  puncturoij,  especially  in  the  middle. 

Insect  black;  all  its  body  covered  with  a  beautiful  silver 
velvet  pile,  above  all  on  the  abdomen  which  has  beautiful  refin 
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tions.  A  spot  on  the  front,  one  behind  the  eye,  a  little  line  in 
the  middle  of  the  prothorax,  yellow.  Tegulee  black,  bordered 
with  brown.  All  the  segments  of  the  abdomen  regularly  margined 
with  yellow;  the  first  carrying  but  one  narrow  yellow  band;  the 
second  widely  bordered.  Legs  black,  knees,  tibiae,  and  tarsi 
varied  with  ferruginous.  Wings  washed  with  yellowish,  with  the 
end  grayish. ' 

%,  Clypeus  yellow,  wider  than  long,  notched  in  a  half  circle 
and  strongly  bidentate ;  its  teeth  quite  removed.  Labrum  and 
mandibles  yellow.  Antcunss  black,  terminated  by  a  little  hook, 
ferruginous  beneath,  with  a  yellow  line  on  the  scape. 

Bess,  a,  diff, — A  species  very  distinct  by  its  form,  by  the 
angular  sntare  of  the  first  segment  and  by  the  very  deep  flutings 
of  the  second ;  by  its  slightly  sessile  abdomen  and  its  watery 
reflections.  By  its  velvety  reflections,  this  species  recalls  the  0. 
Parredesi,  but  its  forms  are  entirely  different. 

Hab.  The  temperate  regions  of  Mexico.  I  took  two  males 
about  Yaatepec  in  the  south  of  the  province  of  Mexico. 

Division  STENANCISTROCERUS. 
SArsscTBB  Vespides,  I,  Sect.  1,  c,  p.  140 ;  III,  Sec.  2,  p.  129. 

Form  lengthened;  body  slender  and  cylindrical,  rather  than 
depressed,  Prothorax  little  retracted  or  none,  angulate ; 
abdomen  cylindrical  or  campanulatCy  often  little  sessile. 
First  segment  bell-shaped,  rounded  be/ore,  or  cupuliformy 
or  in  the  form  of  a  truncate  or  subpediculate  bell;  often 
lengthened,  its  two  faces  frequently  not  being  distinctly 
separated,  but  passing  from  one  to  the  other  convexly  ;  the 
suture  variable,  often  irregular,  either  a  little  salient  or 
followed  by  a  transverse  fluting,  often  placed  on  the  anterior 
face.  The  whole  insect  strongly  punctured ;  the  abdomen 
in  most  ccLses  coarsely  punctured. 

The  insects  of  this  division  are  remarkable  by  their  elonga- 
tion, and  by  their  cylindrical  or  compressed  form.  The  clypeus 
is  generally  narrower  than  in  the  Ancistrocerus,  properly 
speaking.  The  thorax  is  arched  above,  cribrose  with  great  punc- 
tures, and  the  grooves  of  the  mesothorax,  in  general,  wholly 
wanting.  The  teguloB  are  large  and  closely  fitted,  containing:  the 
arch  of  the  back,  and  behind  these  one  sees  an  apophyse  or 
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appendix,  and  on  each  side  of  the  scutei  is  a  distinct  depressioi 
Wliile  ill  tbe  true  Ancialrocerus  ttic  post-scutel  is  nearly  alvar 
truncate  posteriorly,  liaving  a  posterior  face  (witi)  rare  excej: 
tions),'  in  SCe-nadynerus  it  ia  not  truncate  but  angulate  posteriorly 
the  inclathorax  being  produced  a  little  beyond  the  post-scutel  mii 
not  so  sharply  truncate  posteriorly,  froni  which  circnmstonce  th 
posterior  angle  of  the  post-scutL'l  is  not  cut  off.  Tbe  posteric 
plato  of  the  metathorux  never  offers  a  basin  regularly  boriirrt' 
as  in  the  true  Ancistrocems,  and  with  spiniform  angles.  Th 
abdomen  is  in  general  strongly  punctured;'  the  first  segniei 
being  also  as  mncli  or  more  strongly  punctured  than  those  folio? 
ing.  This  segment  is  sometimes  convex,  rounded,  at  times  divide 
into  two  distinct  faces  by  the  suture  as  with  the  true  Odynenis 
but  the,  superior  face  is  often  narrow  and  lengthened,  not  shoi 
and  wide  ua  in  the  true  Anvislracerus. 

The  suture  ia  often  placed  at  once  on  the  declivity  of  the  ant 
rior  face  of  the  first  segment.  It  is  subject  to  become  indistinc 
so  thai  one  does  not  know  whether  to  consider  it  as  a  suture  < 
a  simple  line  of  rugosities.  Among  certain  species  one  perceivi 
a  double  rugose  tine  and  between  tbe  two  lines  a  sort  of  fluting 
so  that  the  segment  appears  to  have  two  sutural  lines. 

The  Slenanciglrocerus  have  an  appearance,  which,  when  it  i 
known,  permits  one  to  distinguish  them  quite  easily  from  the  tru 
Ancisirocerus,  the  form  being  wider  and  more  flattened.  Bi 
they  resemble  in  so  striking  a  manner  certain  Stenodi/nerus,  Ihi 
one  can  confound  them  with  these  last,  and  there  are  very  man 
species  of  each  group  with  forma  ao  correnpondenl,  that  withoi 
the  presence  or  the  absence  of  the  suture  at  tbe  base  of  tli 
abdomen,  one  would  confound  them  specifically.  (See  the  Od 
nerus  of  the  Division  Slenodynerun.) 

In  fine,  I  will  indicate  as  an  empirical  guide,  what  may  sen 
to  distinguish  the  AncUlroverus,  properly  called,  from  ti; 
Stcnancistrocerus;  in  the  first  the  band  on  the  *lst  abdomin. 
segment  is  in  general  either  regular  or  widened  on  the  side 
while  in  the  second  it  is  either  regular  or  retracted  on  the  sides 

'  Anciniioeti-at  cini/ulalan  Cress. 

•  TliB  species  iif  Srmth  Auwricfi,  parlioularlj  tboae  of  Chili,  ottsn  ha' 
ths  abdoiuBii  feebly  panotarad. 


3.  No  separate  spots  on  the  secoud  segment. 
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Table  to  assist  in  the  determination  of  the  species  of  Division 

StEV  ANC18TBOC£BDS.  * 

1.  Wings  fascoas. 
2.  Body  black,  oraaments  lateoas  or  jellow. 

30.  f  Aztecus, 

31.  V  guadrisectus, 
3, 3.  Two  separate  Bpots  on  the  secoud  segment.      39.  dejeclus, 

%  2.  Body  black  and  rufoas.  36.  histrio, 

1, 1.  Wings  smoky  or  snbhyaliue. 

2.  The  first  abdominal  segment  rafoas.  36.  histrio, 

3.  Insect  black  and  yellow  (the  fascise  sometimes  rufous). 
4.  Second  abdominal  segment  with  a  yellow  spot  on  each  side. 

5.  Segments  1st  and  2d  only,  margined  with  yellow. 

6.  Scntel  yellow  ;  first  abdominal  segment  without  separate 
yellow  spots,  narrow.  33.  obliquus, 

6,  6.  Scntel  black ;  segments  1  and  2  with  yellow  spotl^,  about 

equally  wide.  ^^-  -f  '<^'=«'<""- 

39.  ^  dejectus. 

6,5.  More  than  two  segments  margined  with  yellow. 

Segments  1,  2, 4|  margined  with  yellow.   42.  occidentalis. 
Segments  1 , 2, 5,  margined  with  yellow.    39.  dejectus. 
Segments  1-5  margined  with  yellow.      43.  Paraensis. 
4,4.  Second  abdominal  segment  without  yellow  spots. 

5.  First  abdominal  segment  with  a  lateral  spot  on  fascia  ante- 

riorly. 3^-  U'ulvipes. 

40.  I  Bravo. 
5, 5.  First  abdominal  segment  without  lateral  separate  spot. 

6.  Only  the  first  two  abdominal  segments  margined  with 

yellow  or  luteous. 
7.  Anterior  margin  only  of  prothorax  adorned  with  yellow. 
Species  of  South  America.  34.  incommodus. 

Species  of  Mexico.  40.  Bravo. 

Species  of  Chili.  J  f^rnhiyuus.^ 

35.  I  scabriuscuJus. 

7,  7.  Posterior  margin  of  prothorax  adorned  with  yellow. 

32.  Furiosi. 

6,  6.  More  than  two  yellow  fascia. 

7.  Anteriormargin  of  prothorax  yellow.    41.   Guzmani. 
7,  7.  Posterior  margin  of  prothorax  yellow,  or  prothorax  quite 
tlack.  44.  SumichraMi, 


^  Compare  also  the  tables  of  Division  Ancistrocerusj  prop.  diet,  (page 
158),  and  of  Division  Stenodynerus. 
■  Vide  snpra,  Division  Ancistrocerus,  prop.  diet.  p.  169,  9,  et  162,  9. 
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1.  Form  lengthened.  Metathorax  prolonged  Itorizontally  bvhin 
Ihe  post-sculel,  then  truncate  vertically ;  offering  above,! 
Ike  rear  of  the  post-scutcl,  a  sort  of  cavity  limited  post< 
riorly  by  a  vertical  plate  divided  by  a  fimture.  Firtt  abd' 
minal  eegment  entirely  sesnile,  wide,  diiUinctly  Irunra. 
anteriorly,  so  as  to  form  a  sharp  Iransverife  ridge,  t 
suture  indistinct,  especially  in  the  middle.  Vertex  of  tt 
females  offering  two  little  mammas  filled  with  hair.  Mali 
nearly  as  large  as  the  females.' 

(Qroapor  the  0.  quadrltrclia.) 

(Sadu.  Taspides,  I,  p.  145,  Seat.  2d.— DlrEaion  Pttudadjntriu. 

Ibid.  Ill,  220.) 

SO.  A.  AztecUH  Siires. — Gr«ai1U,  ntger,  nitidas,  groste  foramiD>t 
pnnRtBtns ;  VBrtics  arcubna  duobos  pBDicillatia  Inftroulo ;  meUDO' 
pane  poal-gcnlellam  prodnolo,  postke  foTeolato,  gnperne  criftnlam  p 
flsanram  divisain  ferente;  alidomine  duiiSH  puncUto  ;  Butenni*  aabtc 
rernigineis,  Bcapo  flavo-liaealo  ;  insiidibii1i»,  tlbiis  aiitlaia,  pnnclo  fro 
tall ;  cl;peo  9  tineolis  4,  %  omnino,  pronoti  at  abd.  segmeDtoram  1. 
tnargine,  poat-flcntello,  taacnla  anlialari,  neUnoti  puncUa  6,  et  pric 
negmfnti  poncto  Qtrinque,  Intuls  ;  Klia  iafusoatia  riolaoeU. 
Odgnem  Attecui  SiDw.  Bevna  do  Zool.,  1S5T,  275. 

Total  length,  15  roni. ;  wing,  IS  mio. 

9 .  A  species  closely  allied  to  the  0.  i-sectus,  having  the  Ban 
form,  but  smaller.  Ciypeus  pyriform,  very  coarsely  punctnre' 
with  a  depressed  point,  and  carrying  toward  the  apex  a  vertic 
groove.  Head  and  thorax  polished,  cribrose  with  great  bok 
On  the  vertex,  beliind  the  ocelli,  one  sees  two  tubercles  of  bron 
hair;  or  a  double  bush  of  hair  Burrounding  a  smooth  spac 
Anterior  border  of  the  prothornx  sliglitly  concave;  its  ongl 
sharp.  Metnthorax  not  retracted  behind ;  its  superior  rii< 
cribrose  with  strong  punctures  like  the  remainder  of  the  thora. 
Its  concavity  smooth,  excavated,  finely  punctured,  with  blunK 
borders,  except  at  its  superior  extremity,  where  it  is  terminatt 
by  a  little  vertical  plate.     Abdomen  quite  slcuder;  its  first  se 

1  In  [lie  third  voluma  of  mj  Eiuda  lur  la  Fan.  tie  Vttpiitf,  p.  220, 
have  pincpd  In  this  DiiUlon  the  O.  laclaota',  hat  it  voald  Im  better  plac< 
In  the  Stibgeiias  Odynerus.  (See  below  the  corresponding  Saollon  loriDi 
hj  thla  (ipeclue  ) 
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ment  cribrose  with  punctures  of  a  little  less  size  than  those  of  the 
thorax,  its  suture  distinct;  near  to  its  border,  a  badly  marked 
depression.  The  remainder  of  the  abdomen  less  strongly  and 
densely  punctured;  the  punctures  throwing  forth  some  short, 
gray  hairs. 

Insect  black.  Antennas  ferruginous  above.  Mandibles  before, 
borders  of  the  summit  of  the  clypeus,  two  little  lines  toward  its 
base,  a  dot  on  the  forehead,  scape  of  the  antennae  before,  border 
of  the  prothorax,  a  large  spot  beneath  the  wing,  a  dot  on  the 
wJQg  scale  and  its  posterior  appendix  and  post-scutel,  of  a  pale 
jellow.  One  sees  in  addition,  six  yellow  spots  on  the  metathorax, 
tvo  at  the  sides  of  the  post-scutel,  two  on  the  angles  of  its 
posterior  plate,  and  two  lines  at  the  top  of  its  concavity.  Segments 
1,  2,  ornamented  with  a  border  of  the  same  color,  narrow,  sub- 
marginal,  and  at  times  interrupted  on  the  2d  segment;  the  first 
adorned  in  addition  with  two  lateral  dots  which  at  times  join 
themselves  to  the  border.  Legs  black,  tarsi  brownish,  anterior 
tibiae  yellow  before.  Wings  of  a  transparent  brown  with  beauti- 
ful riolet  reflections. 

%.  Clypeus  bidentate,  yellow,  with  a  very  fine  black  edging 
all  around  it  Vertex  with  no  hairy  tubercles.  A  pale  yellow 
Bpot  on  the  front.     Hook  of  the  antennae  brownish. 

Var,  The  yellow  markings  more  or  less  extended ;  the  borderr 
iDg  of  the  prothorax  interrupted,  and  the  concavity  of  the  meta- 
thorax bordered  with  whitish. 

Hab,  The  coast  of  Mexico.     I  caught  9  %  near  Tampico. 

81.  A.  quadrisectus  Sat. — Validas,  gracilis,  grosse  foraminato- 
puDcUtna ;  olypeo  apice  traocato ;  oorpore  albido-variegato ;  inaoalis 
2  magnia  pronoti,  macula  sabalari,  post-scatello,  maculia  2  magnia 
ifl«t«noti,  abdominisqae  segmentoram,  1*,  2^  limbo,  albidis;  prime 
«apeme  albido,  macala  nigra ;  alia  nigro-violaoeia. 

OJfnenu  quadrisectua  Sat,  Boat.  Joam.  I,  1837,  385,  1.— Sadbs.   Et. 

Veapides,  III,  206.i— Sat'b  Bntom.  (Lb  Coktb),  II,  765, 1. 
Od}neru$  Btllone  Lbpbl    St.  Parg.  Hymen.  II,  660,  40  (1841).— Saitss. 

Et.  Veapid.,  1, 146,  32,  pi.  xvi,  fig.  10,  J . 

Total  lengtb,  20  mm. ;  wing,  16  mm. 

Jk 

'  The  variety  fig.  1.  o.  pi.  ix,  fig.  9,  9 ,  la  quite  a  different  species.  Comp. 
^onobia  wiaxiUafis. 

13 
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9.  Of  a  shining  black,  closely  allied  to  the  form  of  the  0. 
Aztecus,  but  larger,  and  with  the  whitish  markings  more 
developed.  Upon  the  vertex  two  tubercles  of  brown  hair.  Body 
equally  cribrose  with  great  punctures,  but  the  metathorax  insen- 
sibly retracted  behind ;  and  its  vertical  plate  a  little  more  elevated. 
The  second  segment  a  little  more  swelled  above,  so  as  to  imitate 
a  sort  of  indistinct  tubercle.  Mandibles  often  spotted  with 
yellow  at  their  base.  Clypeus  black,  ornamented  toward  the  top 
with  two  lateral  yellow  lines,  its  inferior  extremity  truncate  and 
cut  out  into  a  farrow  rather  than  a  groove.  A  line  on  the  dcape 
of  the  antennse,  a  spot  on  the  forehead,  two  great  trlangnlar  s[^ts 
on  the  pro  thorax,  a  spot  beneath  the  wing,  two  dots  on  the  wing 
scales,  post-scutel,  two  great  slashed  spots  on  the  metathorax  and 
the  border  of  the  first  two  segments  of  the  abdomen,  whitish. 
The  first  segment  yellow  above,  with  a  triangular  black  spot  or 
having  at  least  two  lateral  spots  reunited  with  the  bordering. 
Wings  brown  with  violet  reflections.  ^ 

% .  Clypeus  of  the  same  form  with  that  of  the  female,  offering 
at  the  summit  a  white  arc  and  below  two  white  lengthened  spots 
(or  almost  entirely  white) ;  this  color  terminates  toward  the 
bottom  in  four  teeth  and  often  presents  in  the  middle  a  black  dot. 
Hook  of  the  antennae  ferruginous.  No  little  hairy  mammas  on 
the  vertex. 

Var.  a.  Two  yellow  spots  on  the  scutellnm. 

h,  Post-scutel  black.  Two  yellow  spots  on  the  prothorax  and 
two  on  the  metathorax  ;  only  two  yellow  spots  on  the  border  of 
the  second  segment  of  the  abdomen  (Sauss.  Yespides,  III,  pi.  ix, 
fig.  9).  This  last  variety  may  be  noted  as  like  that  of  St.  Marte 
in  Columbia,  in  South  America.  It  may  very  well  be  a  distinct 
species  from  the  0.  i-sectus. 

Hah.  The  United  States,  especially  at  the  South.  I  possess 
specimens  taken  in  Louisiana,  Florida,  Carolina,  Tennessee, 
Pennsylvania. 

Ress.  a.  diff. — This  species  differs  from  the  0.  Aztecus,  by 
the  entire  border  of  the  clypeus,  by  its  black  antennae  and  feet, 
by  its  greater  size,  and  by  its  always  more  extended  ornaments. 
These  are  in  general  whitish,  at  times  of  a  pale  golden.  It  bears 
a  great  resemblance  at  times  to  the  0.  luctuosus. 


■  -m 
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V 

2.  Form  very  slender.  Meiathorax  not  so  distinctly  produced 
behind  the  post-scutel ;  its  concavity  large,  limits  rather 
well  defined.  First  abdominal  segment  elongate ,  bell-shaped , 
having  a  distinct  suture. 

(Group  of  O.  htMtrio.) 

A.  •First  segment  of  the  abdomen  raiher  funnel-shaped  or  bell- 

shaped^  truncate  anteriorly. 

33*  A.  Fariasi  Saubs. — Sat  minntuB,  graoilis,  foraminato-panctatas  ; 
pronoto  bid«ntato,  metathoracis  foveola  grosse  panotata,  angalata ;  ab- 
dominis primo  Begmento  infandibaliformi,  basi  trunoato,  secando 
aogastiore ;  antennis  et  tarsis  sabtus  ferruginuis ;  pronoti  marginibas 
t«naissime  albido-liinbatis,  poat-soatelli  limbo  antico,  rnacala  subalari, 
lineolis  2  iu  metanoti  canthis  abdomiuisqne  vittis  2,  albidis. —  %  .  Cly- 
peo  albido,  elougato,  bidentato. 

Od^nerus  Farias  Saubs.  Rev.  de  Zool.,  1857,  IX,  274. 

9  % .  Total  length,  11  mm. ;  wing,  8  mm. 

9.  Slender,  lengthened.  Head  densely  cribrose  with  great 
punctures.  Clypeus  bearing  some  great  shallow  punctures, 
stroniiclj  biearinate  toward  the  bottom.  An  impressed  point  on 
the  vertex.  Thorax  smooth,  cribrose,  with  holes  slightly  sepa- 
rated ;  metathorax  rugose  above.  Prothorax  scarcely  retracted 
before;  its  anterior  border  concave;  its  angles  spiniforra. 
Metathorax  retracted  and  slightly  prolonged  behind  the  post- 
scutel,  then  truncate ;  its  posterior  plate  forming  rather  a 
truncation  than  a  concavity;  this  plate  a  little  triangular; 
widened  at  the  summit,  retracted  below,  its  form  sharply  defined, 
although  with  little  or  no  border;  having  its  latero-inferior 
borders  armed  with  a  trenchant  edge  directed  backward,  and  which 
terminates  inferiorly  in  two  strong  teeth  between  which  fits  the 
base  of  the  abdomen;  the  contour  of  the  cavity  angnlate,  forming 
on  each  side  a  sharp  angle,  but  which  is  not  detached  in  the  form 
of  a  tooth ;  the  summit  of  the  plate  cribrose  with  great  punc- 
tures, but  the  lower  portion  is  excavated  into  a  striate  furrow, 
punctured,  and  divided  by  a  vertical  carina.  The  whole  plate 
de6ned  in  a  manner  comparable  to  a  double  pentagon,  character- 
istic, of  the  Ancistroceras,  properly  called  (comp.  p.  157,  ex.  0. 
capra),  but  here  the  pentagon  is  lengthened,  higher  than  wide. 
Abdomen  lengthened,  the  first  segment  prolonged,  bell-shaped, 
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bat  truncate  before,  narrower  than  the  2d  Begiuent ;  its  superi 
face  len^hened  trapezoidal,  offering  at  Umes  a  trace  of  a  Iod| 
tudinal  groove  ;  the  suture  distinct,  placed  on  the  anterior  four 
of  the  segment,  but  clearly  separating  the  anterior  and  super! 
faces.  Second  segment  prolonged,  slightly  retracted  at  its  has 
its  surface  cribrose  with  great,  Elightlr  separated,  punctnr 
more  crowded  toward  the  posterior  extremity;  the  follow! 
'  segments  &nely  punctured.  Border  of  the  2d  Ecgment  not  chi 
nelled. 

Insect  black,  with  some  gray  reflections.  Antennie  ferrOi 
nons  beneath.  A  dot  on  the  front,  an  edging  ornamenting  t 
anterior  and  the  posterior  border  of  the  prothora.t,  a  line  on  en 
side  on  the  ridges  of  the  metathorax,  the  anterior  border  of  1 
post-scntel  and  a  spot  beneath  the  wing,  whit!sb,  or  pale-fa' 
color.  Posterior  border  of  abdominal  seguients  1  and  2  on 
mented  by  a  whitish  cordon  ;  that  of  the  2d  segment  very  filendi 
Knees  and  tarsi  slightly  ferruginous.  Wings  hyaline  or  iva.sh 
with  brown,  Tegiiloe  bordered  with  ferruginous;  their  append 
Tory  wide,  sqnamiform,  yellow. 

Var.  Two  spots  or  yellow  lines  on  the  Gummit  of  the  dypei 

%.  Abdomen  more  rugose,  also  more  of  venter;  the  2d  se 
ment  more  swelled,  and  more  eompresBed  at  its  base ;  no  lili 
excavation  on  the  vertex.  Clypens  prolonged,  terminated  1 
two  blunt  teeth,  whitish;  the  carina  of  the  front,  the  sea 
beneath,  and  a  line  bordering  the  orbit  as  far  as  the  bottom  i 
the  einus,  whitish.  Antennte  fawn-colored  beneath,  with  the  la 
articles  black  ;  the  hook  black,  lengthened  and  arcnate. 

Rpsg.  a.  diff. — This  species  is  very  remarkable  in  the  strortD 
of  its  metathora.t.  It  approaches  in  its  form  to  Symmorphu 
the  first  segment  being  narrower  than  the  second  and  campan 
late,  and  the  metathorax  being  trnncnte  as  in  the  Symmorphui 
but  it  belongs  distinctly  to  the  snbgenna  Anciglrocerua,  as 
evident  from  the  absence  of  the  distinct  dividing  groove  of  tl 
first  abdominal  segment,  the  cylindrical  form  of  the  thorax.  U 
prothorax  not  retracted,  the  kind  of  punctnres,  the  pyrifori 
elypeus,  and  the  presence  of  a  large  hook  on  the  antennce  of  lli 
male;  the  mesothorax  offers  no  more  longitudinal  grooves;  tl 
post-scutel  is  not  rugose,  nor  the  2d  segment  smooth  as  with  tli 
Symmorphus.     It  has  quite  the  form  of  the  0.  inco ni modus,  bi 
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is  distinct  from  it  in  not  having  the  border  of  the  2d  segment  at 
all  turned  up. 

Hah.  The  Mexican  coast.  Tampico  and  the  barrancds  of  the 
Cordillera.     15  9, 12  4. 

88.  A.  oMiqaus  Cress. — Niger,  nitidas,  salfareo-maltipiotus  ;  auten- 
Dia  basi  flavis  ;  pronoti  angulis  iu  dentem  prodaetis  ;  metanoto  postice 
ptanato ;  abdomiuirt  segmeDtia  lo  20  late  flavo-marginatis ;  20  basi  flayo- 
Vimacnlato;  lO  valde  pnnotato^Talde  angustiore  quam  secandam ;  satnra 
distiiicta;  alls  ragalosis,  oosta  et  stigmata  ferragiuescentibaa ;  maouia 
radiali  fasoa. 

Od^nerus  obliquus  CttBSS.  Pbilad.  Ent.  Proo.,  IV,  1865,  163. 

Total  length,  8.5  mm. ;  wing,  6.5  mm. 

%.  Small,  punctate,  very  shining.  Head  circular.  Thorax 
rather  attenuated  beliind ;  pro  thorax  square,  polished  ;  its  angles 
rather  dentiform ;  scutels  flattened,  polished ;  metathorax  polished, 
but  slightly  punctate,  flattened  behind,  destitute  of  lateral  angles, 
with  the  lateral  carinte  not  very  sharp.  Abdomen  slender;  the 
first  segment  small,  half  as  wide  as  the  second,  rather  elongate- 
bell-shape.d,  punctate  like  the  thorax ;  bearing  an  obsolete 
depression  ;  its  suture  very  distinct.  Second  segment  ovate,  as 
long  as  wide,  with  effaced  or  delicate  punctures,  subtuberculate 
above. 

Blatk.  Antennae  fulvous  l>eneath;  the  first  two  joints  yellow, 
mandibles  yellow ;  the  forehead  between  the  antennae,  sinus  of 
the  eye,  and  a  broad  margin  behind  them,  sulphur-yellow ;  a 
broad  anterior  margin  on  the  prothorax ;  the  large  tegulae,  a 
large  spot  beneath  the  wing,  scutel,  post-scutel,  angles  of  meta- 
thorax, a  broad  marginal  fascia  on  the  border  of  the  first  two 
abdominal  segments,  and  a  spot  on  each  side  at  the  base  of  the 
second  segment,  sulphur-yellow.  Feet  yellow ;  coxsb  black,  the 
1st  and  2d  pair  yellow  anteriorly ;  posterior  coxss  and  femora 
black.  Wings  subhyaline,  cloudy,  principally  at  the  extremity, 
with  a  dark  cloud  in  the  radial  cell ;  the  anterior  costa  and  the 
stigma  rather  ferruginous ;  sometimes  the  wi^g  is  ferruginous 
with  its  apex  smoky. 

?.  Clypeus  pyrifbrm,  punctate,  bidentate,  yellow,  with  its  apex 
black. — % .  Clypeus  yellow,  rounded-pentagonal,  terminated  by 
two  little  triangular  teeth,  separated  by  a  triangular  notch.  The 
yellow  margin  of  the  second  segment  is  wide  and  regular ;  that 
of  the  first  not  so  wide  and  rather  narrowed  on  the  sides. 
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Bens.  a.  diff. — In  Us  siie  and  colors,  this  has  rather  t 
appearance  of  O.  cingulalua,  bat  is  very  distinct  from  it  in  its  m< 
slender  ixidy;  its  mctathorax,  without  bordered  cavity ;  its  nam 
first  abdominal  Begment,  with  the  yellow  raargia  narrowed,  i 
widened  at  the  sides,  and  in  the  two  yellow  spots  of  the  2d  s( 
ment.  These  spots  and  the  partly  ferruginonsiy  tinged  win 
distinguish  it  from  all  the  other  Stenandatrocerus. , 

Hab.  Cuba  (Dr.  Gundlach). 

84.  A,  iDCommodns  Sinu. 

Odyntm,  incommodu,  Saobs.  VeBpldsB,  I,  143,  29,  %,  1S52. 
0.  lolleca  affiais  species  at  diverss. 

ffab.  America  mcridionalia.  Columbia  (Typus  in  mna.  Pa 
sieusi). 

B.  First  segment  of  the  abdomen  in/orm  of  a  prolonged  be 
rather  squarely-rounded,  about  as  wide  as  (he  second  st 
Tnent,  not  contracted  before. 

a.  FIrit  tftr"!'"'  iharplg  tmneale  anttriorlg. 

85.  A.  acalirinscnlns  Ben. — Parvnlns,  niger,  graoillimna,  bIouksIi 
cylindrictts,  lalcie  panoUloB  ;  cljpao  J  courexo,  pnnct«lo,  apicB  tn 
osto  i  thorsofl  elonguto,  ftallce  Uto.blileiitAto;  poBtice  sngnstiom  ;  nl 
que  groBse  pnnctiln;  metBDOti  rngoFi  rorools  pnDotata  margiDilias  rni 
ils,  Bnperne  oanthlB  proDlnnliB  aontiE  marginata ;  hii  a  poat-sonta 
per  IlBBnram  BFjuactis;  abdomfaa  graoltlimo,  oyliadrioo ;  prlmo  at 
mento  basl  disllnota  trunoato,  supra  grosae  paaolato ;  Baaando  elougi 
deuse  punctata ;  hsud  Istioro  qaam  prlmnm,  margins  hand  ragoa 
anteiiiiia  sabtoa  fnrrnginpiB  ;  puncto  frontati  el  ocnlari,  proDoti  margii 
antici  fascia  Binnata,  macuU  sabalart,  tegnlin,  poat-scnti-llo.  abdon 
Dleqae  BegmenlorDm  1',  2*  liubo  albidis ;  tibils  eztna  albidls.  A 
hyalinls.     Longit.  T.S  mm. 

% .  Cl^peo  ema^lnato,  alUdo ;  fasola  In  soapo  et  orbltaram  matins  i 
terno,  albidU. 

Odgniraii  Kahrimculiu  SpiHOLA,  In  Oaj's  Hist,  flslaa  de  Chile.  Zoal.,  ^ 
2ii2.— SaoBS.  Vespides,  I,  140,<  24 ;  III,  pi.  xi,  fig.  1,  % . 

Hab.   Chili. 

This  Odynerus  is  remarkable  by  its  very  slender  form  and  1 
its  first  abdominal  segment  being  sharply  truncate,  in  such 

'  Paga  141,  in  place  of:  /errajineur,  reSiA  forlemeni  poncttt. 
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manner  that  there  exists  one  anterior  and  one  superior  face,  dis- 
tinctly separated  hj  a  trenchant  ridge  which  bears  the  indistinct 
sutnre.  This  segment  is  not  campanulate,  but  almost  as  wide 
before  as  on  its  posterior  border.'  The  2d  segment  is  hardly 
wider  than  the  first. 

6.  Firtt  abdcmincU  segment  more  rounded  anteriorly^  rather  like  a  square  bell. 
{Metathorax  ell ghtly  prolonged  behind  the  post-ecutel ;  then  truncate  ;  its 
concavity  rounded.     Body  rugose.) 

36.  A*  liifttrio  Lbp. — Graoillimus,  ragosissime  panotatus;  metauoto 
ragosissimo  profande  fo^eolato,  foveolae  canthis  valde  promineutibiis 
et  acatis ;  niger,  anteunis,  macula  froutali  ot  oculari,  pronoto  antice, 
tegalis,  macala  snbalari,  post-scatello,  metanoto  utrinqae,  abdominis 
primo  segmento  pedibusqne  rafis  ;  alls  cyanescentibas. 

Variat.  Post-scatello  et  abdominis  segmeutorum  1^  vol  1^  2*  margine, 
amantiacis. 

Odynerus  histrio  Lbp.  St.  Farg.  Hym^nopt.  II,  638,  23«  (1841).— Saitss. 

Vespides,  I,  208,  112  ;  III,  242. 
f  Odynerus  ammonia  Sadss.  Vespides,  I,  144,  30  (1852). 

Total  length,  11  mm. ;  wing,  9  mm. 

9.  Porm  very  slender  and  lengthened.  Clypeus  pyriform, 
rugose,  terminated  by  a  little  biangulatc  border,  appearing  bi- 
dentate,  because  of  a  terminal  fossette.  Head  densely  and  strongly 
panctate;  thorax  coarsely  cribrose,  with  yery  large  depressed 
points;  the  punctures  a  little  separated;  prothorax  slightly 
retracted  before,  subangulate ;  metathorax  retracted,  rounded, 
bat  its  hinder  plate  very  strongly  excavated,  ofifering  a  fossette, 
punctured,  rugose,  bordered  all  around  by  very  salient  and 
trenchant  ridges,  of  which  the  summit  is  notched  and  sometimes 
separated  from  the  post-scutel  by  two  grooves.  First  abdominal 
segment  lengthened,  a  little  narrower  than  the  2d ;  its  superior 
face  very  rugose,  as  strongly  cribrose  as  the  thorax,  but  more 
densely ;  covered  like  the  metathorax  with  enormous  reticulate 
rugosities,  and  offering  a  vague  depression  on  its  anterior  part; 
its  irregular  suture,  placed  but  a  little  on  the  anterior  face  and 
often  followed  by  a  fluting.  Second  segment  prolonged  and 
slender,  strongly  punctured  ;  its  border  very  coarsely  punctured. 


*  In  the  fig.  cited,  this  segment  is  badlj  represented ;  it  has  not  this 
ronuded  form. 
'  Page  639,  in  place  of  3  lines,  read  5  lines. 
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Insect  black.  Mandiblea,  sammit  of  the  elf  peoB,  the  first  V 
or  three  articles  of  tlie  aotetiDK,  a  Bpot  on  the  forehead,  the  ini 
border  of  the  orbits,  or  a  spot  in  their  sious,  a  spot  behind  t 
Gammit  of  the  eye ;  two  spots  on  the  protborax,  tegulfe,  a  Gf 
under  the.  wings,  post-scutel,  angles  of  tbe  mctathorax,  first  g( 
nient  of  tbe  abdomen,  and  feet,  red;  bordering  of  the  first  t 
scpnents  of  the  abdomen,  jellow.  Wings  brownish,  with  vio 
rcQections. 

Var.  a.  Clypeus  wholly  red. 

b.  Second  segment  entirely  black ;  only  presenting  an  iot 
rupted  border. 

c.  The  ridges  which  border  the  fossette  of  the  metathoi 
blunt,  interrupted  on  the  summit.  The  snture  of  the  first  si 
ment  effaced  by  the  punctures.  Punctures  notably  less  coar 
(In  goni'ral,  some  small  females  with  the  2d  segment  bordei 
with  yellow.)    Wings  only  smoky  toward  the  end. 

%.  Sculpture  very  coarse.  Clypeus  punctate,  shortly  bid< 
tate,  pale  yellow  or  orange.  Scape  of  the  antennse  often  adore 
with  on  orange  line;  the  Qagellum  like  that  of  the  female, 
wholly  black,  or  ferruginous  beneath  in  Us  first  moiety;  ht 
black.     Size  as  with  the  female. 

Var.  A.  Post-scutel  yellow.  The  ornaments  of  the  head  a 
those  of  the  anterior  pait  of  the  corselet,  orange  or  yellow.  Th 
size  variable. 

S.   Metathorax  entirely  red. 

C.  No  yellow  band  on  the  first  segment;  its  base  black. 

D.  The  prothoras  almost  entirely  red. 

E.  Second  segment  adorned  with  two  yellow  dots.  (The 
ammonia.') 

Bens.  a.  diff. — This  species  is  distinct  by  the  coarseness  of  i 
punctures,  by  tho  strength  of  the  ridges  of  the  metathorax,  b 
by  the  red  ornaments  of  the  body. 

Bah.  The  Southern  United  Sutes.  Carolina.  Florida,  < 
5  9,  4  ■&  (E.  Norton). 

Observation. — We  have  not  before  our  eyes  a  specimen  wh 
corresponds  to  our  description  of  the  0.  ammonia  Sauss.,  in  wh 
the  2d  abdominal  segment  is  ornamented  with  two  yellow  sp 
and  the  suture  of  the  first  very  indistinct  or  wanting.  We  thi 
however,  that  this  Odynerus  is  but  a  variety  of  the  0.  higtrio 
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ST*  A*  faliripes  Saubs.— Niger,  elongatus,  cylindricus,  crassissiine 
pancUtQs,  Aafo  vel  rufo  multipiotaa,  frequenter  9  macula  mesonoti 
Sava ;  abdominis  segmentis  valde  pnnotatis  lo,  2o,  limbo  flavo  ;  primo 
iotfuper  utrinque  fascia  flava,  et  sutura  ele^ata  distlncta;  secundi 
margine  paulam  canaliculato,  paulum  reflexo. 

Odynerus  flavipes  Sauss.  Vespides  I,  142,  27  (Syn.  excl.) ;  pi.  xvi,  fig. 

3,  9,  1852;  III,  :i05. 
Odgnerus  fulvipes  Saoss.  VespideB,  III,  205  (1854). 

Total  length,  12  mm. ;  wing,  9  mm. 

9.  rorm  very  slender,  lengthened,  cylindrical.  Clypeus  py- 
riforra,  slightly  truncate  at  the  extremity,  very  coarsely  cribrose, 
especially  toward  the  bottom.  Head  coarsely  punctured.  Thorax 
quite  cylindrical,  arched,  very  coarsely  cribrose.  Prothorax 
finely  rimmed ;  its  angles  a  little  dentiform,  directed  forward. 
Metathorax  slightly  prolonged  behind  the  post-scutel ;  its  hinder 
plate  strongly  concave  in  all  its  width,  strongly  punctured ;  its 
borders  a  little  trenchant  or  blunted  by  the  very  large  reticulate 
holes  which  occupy  the  superior  face  of  the  metathorax,  forming 
sometimes  at  the  summit  two  ridges  separated  from  the  post- 
Bcntel  by  a  fissure.  Abdomen  cylindrical,  the  first  segment  bell- 
shaped,  lengthened,  as  wide  as  the  second;  its  suture  distinct, 
bat  placed  upon  the  declivity  of  the  anterior  face,  and  often 
followed  by  a  groove;  2d  segment  cylindrical,  not  swelled,  nor 
wider  than  the  1st.  The  first  two  segments  strongly  punctured 
throughout  the  length  of  their  posterior  border,  the  border  of  the 
2d  lightly  reflexed.  The  2d  segment  offers  some  very  large 
sparse  points  beneath.  The  3d  segment  is  cribrose  with  immense 
depressions,  especially  in  the  middle. 

Insect  black ;  a  spot  on  the  mandibles,  an  arc  on  the  summit 
of  the  clypeus,  a  line  on  the  scape  of  the  antennae,  a  spot  on  the 
forehead,  one  in  the  sinus  of  the  eyes,  one  behind  each  eye,  an 
interrupted  border  on  the  prothorax,  a  spot  under  the  wing, 
another  at  the  base  of  the  disk  of  the  mesothorax  before  the 
Bcntel,  post-scutel,  angles  of  the  metathorax,  regular  border  on 
the  1st  and  2d  segments  of  the  abdomen,  and  two  oblique  lines 
on  the  sides  of  the  first,  orange.  Tegulse  red,  spotted  with  yel- 
low; their  appendix  yellow.  Legs  black,  knees,  tibiae,  and  tarsi 
orange.    Wings  transparent,  smoky,  a  little  violet  toward  the  end. 

Var.  a.  No  yellow  spot  before  the  scutel. 

b.  Clypeus,  metathorax,  and  femora  black. 
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c.  The  markings  pale  yellow ;  no  spot  before  the  scutellam. 

d.  Some  individuals  from  Florida  have  all  their  markings 
orange  or  blood  red.  The  wings  are  a  little  more  smokj. 
These  specimens  are  also  more  strongly  cribrose,  more  rugose; 
the  first  n^oiety  of  the  antennse  is  reddish  with  a  black  line  on  the 
scape.  One  sees  on  the  first  segment  a  transverse  fluting  which 
passes  along  the  suture,  especially  distinct  upon  the  sides,  at 
times  effaced  in  the  middle.  As  one  finds  all  the  transitions  of 
our  type  in  these  individuals,  I  have  concluded  that  it  is  but  a 
simple  variety,  formed  by  a  more  perfect  development  of  indi- 
viduals under  the  influence  of  the  heat  of  the  climate  of  the 
southern  districts.  These  individuals  have  no  mesothoracic  spot 
before  the  scutellum. 

% .  Almost  as  large  as  the  female.  Clypens  prolonged,  poly- 
gonal, bidentate,  yellow  or  whitish ;  its  teeth  slightly  variable, 
at  times  black ;  inner  border  of  the  orbits  yellow ;  spots  of  the 
metathorax  small  or  wanting.  Second  segment  of  the  abdomen 
a  little  wider. 

Eess.  a.  diff. — This  species  is  difficult  to  distinguish  from  the 
0.  saecularis  and  the  0.  pedeslris.  (See  the  description  of  these 
species.)  In  other  things  it  closely  approaches  the  O.  vagus, 
0.  conformiSj  which  have  almost  the  same  marking,  but  do  not 
offer  any  suture  on  the  1st  abdominal  segment;  a  little  less 
similar  also  to  the  0.  collega  and  Xantianus,  which  have,  how- 
.  ever,  the  2d  segment  more  swelled  and  which  finally  offer  no 
suture  on  the  first  abdominal  segment. 

One  often  sees  the  suture  in  this  variety  become  feeble,  seeming 
then  to  form  a  transition  to  the  O.  vagus;  nevertheless,  the 
metathorax  is  always  more  rugose  than  in  this  species,  and  the 
punctures  of  its  thorax  are  stronger  also. 

Hah.  The  Southern  United  States,  Louisiana,  Florida,  Ten- 
nessee, Illinois.    6  9,6  4. 

88*  A«  saecularis  Saitss. — Niger,  elongatns,  gracilis,  cjlindricns, 
grosstf  patictatus  ;  flaFO-multipiotas  ;  0,  falvipedi  ^XmWWmm,  Bed,  meU- 
Doto  rotandatiore,  abdominis  prime  segmeuto  grossins  pnnctato,  sapra 
valde  puuctato,  antice  lievi,  satura  vix  perspicaa ;  segmentis  1-4  fla^o- 
limbatis,  primo  insaper  fascia  interrapta  flava  et  secuudo  macula 
ntrinqae  flava. 

Odi/nerut  scBcularis  Sauss.  Et.  Vesp.,  I,  142,  26. 
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Fornir  scalpture,  liverj,  almost  identical  with  that  of  the  O. 
fulvipes.  The  size  may  be  a  little  less.  In  fact  it  cannot  be 
distinguished  from  this  species  but  by  the  following  characters. 

Prothorax  not  having  its  angles  dentiform.  Concavity  of  the 
metathorax  having  its  borders  perhaps  a  little  more  coarsely 
pnDctured,  more  rounded.  First  abdominal  segment  more 
strongly  cribrose ;  its  punctures  as  strong  as  those  of  the  thorax. 
The  suture  feeble,  but  yet  distinct.  (The  anterior  face  of  the 
segment  is  smooth  and  the  superior  face  is  very  coarsely  cribrose 
with  little  or  no  channel  along  the  suture.) 

The  livery  differs  by  the  yellow  being  a  little  more  extended 
on  the  head,  a  wider  yellow  arc  on  the  clypeus,  and  the  yellow 
of  the  scape  much  extended  at  the  base.  Segments  3-4  also  are 
bordered  with  yellow  and  the  2d  segment  ornamented  on  each 
side  near  its  bane  with  a  yellow  spot ;  the  two  oblique  spots  of 
the  first  segment  forming  an  interrupted  band.  ' 

Var.  Mesothorax  above  with  or  without  yellow  spot 

%,  The  metatborax  is  notably  more  rounded  than  with  the  0, 
fulmpes,  and  does  not  form  two  lateral  angles.  Clypeus,  man- 
dibles, inner  bordering  of  the  orbits,  and  the  legs,  yellow,  as  well 
as  the  femora.  The  remaining  livery  as  with  the  female ;  the 
1st  segment  ornamented  with  an  interrupted  band,  and  the  2d 
with  two  lateral  spots,  yellow.  No  yellow  spots  on  the  disk  of 
mesothorax. 

In  spite  of  these  differences  the  0.  ssecularis  may  be  but  a 
var.  of  the  0  fuloipes. 

Bess.  a.  diff. — Naturally,  this  species  has  a  very  great  resem- 
blance also  to  the  0.  conformis  and  vagus,  but  is  distinguished 
above  all  by  its  first  abdominal  segment,  of  which  the  great 
punctures  are  suddenly  arrested  on  meeting  the  anterior  face  of 
the  segment  so  as  to  define  the  suture.  It  differs  from  the  0, 
anormis  by  its  more  cylindrical  abdomen,  more  strongly  punc- 
tured, with  the  1st  segment  more  lengthened,  adorned  with  two 
oblique  bands  and  not  with  two  yellow  dots.  Compare  also  the 
0.  dejectus. 

Hah.  The  Southern  United  States.     9  %  from  Tennessee. 

Observation. — The  0.  fulvipes,  ssecularis,  vagus,  conformis 
are  types  which  appear  almost  to  pass  from  one  to  the  other  and 
of  which  it  is  difficult  to  trace  the  precise  limits.  One  should 
take  notice  of  the  first  two  for  the  variations  of  the  same  species 
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in  which  the  suture  tends  to  disappear  or  has  itself  well  developed- 
See  also  the  A,  collega  and  Xantianus. 

89.  A*  dejectus  Cbbsson. — Niger,  oljrpeo  valde  emarginAto,  saperne 
flavo;  capitis  maualis,  anteunaruoi  scapo,  proDOti  margine  antico, 
tuacula  mesouoti  et  aubalari,  tttgaliSi  post-soutollo,  metanoti  caothis, 
abdomiuis  Bttguittiitorum  1',  2*,  5',  niargiue  tibiUque,  flavidU;  primo 
abdomiuis  Begmeuto  valdu  punctato,  utriuque  fascia  obliqaa  flaridft; 
20  atriuque  luacula  flava ;  alia  fadco-hyalinis.    9  • 

Odiftierus  dejectus  Cbbsson,  Philad.  Ent.  Proceed.  IV,  18b'5,  164,  9. 

Total  length,  4.5  lin. 

9 .  Opaque  black,  deeply  and  closely  punctured ;  a  line  behind 
the  eyes  near  their  summit,  the  sinus  in  front,  a  spot  between  the 
insertion  of  the  antenuse,  and  the  basal  half  of  the  clypeus,  deeply 
and  squarely  emarginate  before,  obscure  yellowish ;  antenns 
black,  the  basal  joint,  except  the  apical  half  above,  yellonr. 
Thorax;  the  anterior  margin  of  the  prothorax  slightly  interrupted 
on  the  disk,  a  small  quadrate  spot  on  the  disk  of  the  mesothorax 
posteriorly,  tegulse,  a  minute  spot  on  each  side  just  behind  the 
tegulae,  a  round  spot  on  each  side  of  the  pleura,  the  post-scutellum, 
and  an  elongate  mark  on  each  side  of  the  metathorax,  yellowish. 
Legs  black ;  tips  of  the  four  anterior  femora,  their  tibiae,  and  the 
posterior  tibios,  except  tips,  yellowish.  Abdomen  robust,  not 
much  contracted  at  base ;  basal  segment.roughly  punctured,  with 
a  faint  transverse  suture  at  base,  its  apical  margin  bordered  in 
the  middle,  continued  along  the  lateral  margin,  aiid  then  produced 
to  within  about  one-fourth  the  width  of  the  segment,  yellowish ; 
second  segment  large,  convex,  shining,  finely  punctured,  more 
strongly  at  the  tip ;  the  apical  margin  above  and  beneath,  and  a 
rounded  spot  on  each  side  near  the  base,  as  well  as  the  apical 
margin  or  the  fifth  segment,  not  quite  reaching  the  sides,  yellow. 
Legs  black,  tips  of  the  four  anterior  femora,  their  tibiae,  and  the 
posterior  tibiae,  except  their  tips,  yellowish.  Wings  fusco-hyaline, 
darker  along  the  costa,  darkest  in  the  radial  cell. 

Bens.  a.  diff. — Closely  allied  to  A.  bacuensis,  but  it  is  distin- 
guished by  its  more  robust  form,  the  spot  on  the  disk  of  the 
mesothorax,  the  absence  of  bands  on  the  fourth  and  sixth  seg- 
ments of  the  abdomen,  its  black  scutel,  etc. 

It  is  still  more  closely  allied  to  A.  sxcularis,  if  not  the  same. 

ffab,  Cuba. 


0DYNERU8.  205 

40.  A.  BraTO  Sauss. — O.fuhipedi  affinissiinus,  panotatissimaa,  niger, 
falvo-piotua ;  abdominis  8egm«)ntis  1^,  20  margine  grosse  punotato, 
fnlro ;  primo  frequenter  fla^o-bipanotato,  sntara  distiuota.    9  * 

Odifnents  Bravo  Sauss.  Rev.  de  Zool.,  IX,  1857,  274. 

Total  lengthi  10  mm. ;  wing,  8.5  mm. 

9.  The  slender  and  lengthened  form  of  O.fulvipes;  size  and 
puncturing  the  same.  Cljpeus  pyriform,  rugose,  joined  to  the  fore- 
head by  a  vertical  carina ;  its  inferior  extremity  subemarginate. 
Angles  of  the  prothorax  acute.  Concavity  of  the  metathorax 
rugose,  coarsely  punctured ;  its  border  quite  trenchant.  Abdo- 
men quite  cylindrical;  its  first  segment  very  great,  as  wide  as  the 
second;  its  suture  distinct,  at  times  elevated  and  followed  by  a 
groove.  All  the  body  cribrose  with  deep  punctures  forming 
regular  pits;  abdomen  almost  as  strongly  punctured  as  the 
thorax;  the  border  of  the  first  two  segments  insensibly  depressed 
and  more  strongly  punctured,  but  neither  channelled  nor  refiexed. 
The  following  segments  finely  punctured. 

The  insect  black.  Mandibles  brown ;  antennae  ferruginous 
beneath  with  scape  below  yellowish.  A  dot  on  the  forehead, 
one  in  the  sinus  of  each  eye,  and  another  behind  each  eye,  often 
a  spot  or  an  arc  at  the  top  of  clypeus,  the  anterior  border  of  the 
prothorax,  a  spot  under  the  wing,  the  post-scutel,  and  the  lateral 
edges  of  the  metathorax,  whitish  (or  changing  into  tawny). 
Segments  1,  2  of  the  abdomen  adorned  with  a  regular  whitish 
border;  first  segment  in  addition  on  each  side  with  a  little  oblique 
line,  or  a  spot,  of  the  same  color ;  one  sees  also  a  spot  on  the 
mesothora^,  before  the  ecutellum  Legs  black;  tibiae  and  tarsi 
ferruginous.  Wings  transparent,  washed  with  brown,  above  all 
in  the  radial  and  along  the  side.  TegulaB  large,  ferruginous  or 
pale,  as  well  as  the  apophyses  placed  behind  them. 

Var,  Mesothorax,  metathorax,  and  first  segment  without  spots. 

Bess,  a,  diff, — This  species  is  very  near  to  the  0.  fulvipes, 
Bnt  this  is  a  little  smaller  in  size ;  and  the  thorax  appears  to  me 
a  little  more  densely  punctured.  The  markings  are  also  less 
abundant  However,  one  might  consider  it  as  a  Mexican  variety 
of  the  same  species,  a  little  smaller,  as  in  general  the  Odynerus 
are  smaller  within  the  tropics,  than  in  the  north. 

Hob,  The  coast  of  Mexico.  I  took  2  9  at  Pueblo- Yiejo  near 
Tampico;  2  $  taken  near  Cordova  (Sumichrast). 
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S.  Form  slender,  but  the  abdomen  sometimes  slender,  someii 
ovoid,  especially  among  the  %.  The  first  segment  cvp 
form,  narrower  than  the  2d,  having  Che  suture  indisli 
often  presenting  a  transverse  fluting  bordered  by  tvx  in 
of  sutures}  Concavity  of  Uie  meiathoraa;  generally  sti 
its  borders  indistinct. 

(GroDp  of  the  0.  oecidentalii.) 
The  insects  of  this  cdtegorj  offer  at  times  two  sutaral  liDe: 
the  first  segment  of  the  abdomen  (the  second  asaall;  iat«rrap 
so  that  one  feels  the  need  of  classing  them  in  nij  DiTiaion  i 
ancislrocerm  (Vefipideg,  III,  206;  I.  126).  Bnt  as  all  t 
afGnities  tend  toward  the  group  of  the  0.  fulmpes,  I  think 
to  leave  them  in  the  same  division.  The  sutures  become  wh 
double  in  certain  species  or  indistinct,  so  that  one  does  notki 
whether  or  not  to  take  them  for  simple  rngosities  and  class 
insects  which  carrf  them  in  the  subgenus  Odynerua  (Divii 
Steaodynerus). 

a.   Sulurt  of  Ika  J" -Ml  aMominal  itgmrni  rather  tlrtmg ;  ezcavalion  of  i 
mclalhorax  lomtwAat  dUlinclli/  margined. 

41>  At  Onzmaill  Saitiib.— ,P&rTnlQS,  niger,  denes  oribritna; 
noto  bldeatato;  metiDOto  perrngasa,  foTeola  orbicnliri  punctata,  I 
iDargina.ta  ioBtracto  ;  abdomtiie  Talds  pnnotnto  ;  primo  aegmento  b 
tnrato  ;  eeDUndi  marglne  m&iims  cribr&to,  snbcanaliuuUto;  prothor 
etigmentornrnqne  1',  2'  limbo,  post-aculollo,  pnncto  frontull  bI  freqne 
snbslari,  flaviBi  podibjEralro-Tariia;  legulls  maiiniig,  flavo-margini 
Odjneruf  Uvtmaax  Sav»s.  Rer.  de  Zool.,  IX,  1857,  2TS,  % . 
Total  length,  7  mm.  -,  wiag,  6  mm. 

%,  Small.  Prothorax  wide;  its  anterior  border  concc 
turned  up,  forming  on  each  aide  a  little  tooth  directed  obiiqi 
forward.  Head  and  thorax  before  coarsely  cribrose  througbc 
Scute]  divided  by  a  groove.  Metathorax  feebly  prolonged  bch 
the  post-scutel,  then  vertically  truncate,  extremely  rugose; 
middle  occupied  by  a  circular  concavity,  shining  and  cribr 
with  punctures;  a  little  rimmed,  especially  at  the  summiL    F 

■  Sometimes  the  two  KDliire)'  are  fpoble  and  difScnlt  to  iIlnlingalBti. 
1b  neuesBarjr  in  that  caae  to  tarn  the  inaoot  liito  tli«  proper  light  to  ] 
«oivs  them. 
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abdominal  segment  capuliform,  notably  less  wide  than  the  2d, 
coarsely  panctured  and  rugose ;  offering  two  irregular  sutural 
lines,  between  which  is  a  fluting  or  transverse  furrow,  apparently 
interrupted  in  the  middle.  Border  of  this  segment  thick.  Second 
segment  ovoid,  swelled,  but  longer  than  wide,  strongly  punctured 
above,  especially  toward  the  border,  which  is  a  little  retracted 
and  channelled. 

Insect  black,  clothed  with  a  short  grayish  pile ;  a  spot  on  the 
front,  anterior  border  of  the  prothorax,  post-scutel,  a  little  dot 
under  the  wing,  and  a  regular  border  on  the  first  two  segments, 
tawny-yellow.  Tegulse  ferruginous,  bordered  with  yellow,  or 
yellow  with  a  red  dot.  Legs  black,  tarsi  and  tibiae  varied  with 
femiginous  or  yellow.  Wings  sub-transparent,  radius  and  radial 
celinle  brown. 

% .  Clypeus  yellow,  punctured,  terminated  by  a  split  beak  (or 
by  two  little  separated  teeth);  bordered  with  black  laterally. 
Antennae  black,  with  a  yellow  line  on  the  scape. 

Bess,  fl.  diff. — This  little  Odynerus  is  easily  recognized  by  its 
first  abdominal  segment  fortified  with  two  sutural  lines.  These 
sutares  are  but  little  salient  and  the  second  above  all  (posterior) 
can  be  known  by  the  border  of  the  fluting,  rather  than  by  a 
suture.  Nevertheless  I  think  the  insect  well  characterized  by 
the  configuration  of  this  segment. 

Hob.  The  temperate  parts  of  Mexico.     Mextitlan. 

I  dedicate  this  pretty  species  to  Don  Jose  Mariano  Guzman, 
the  Mexican  naturalist  whose  amiable  hospitality  permitted  me 
to  explore  the  beautiful  valley  of  Mextitlan. 

43,  A.  occidentalis  Sauss. — Parvalns,  niger,  panctatissimas,  meta- 
noti  rngoBi  foveola  rotnDdata,  snperne  vix  marginata  ;  abdominis  valde 
pnnciati  seoandi  segmenti  margine  paulani  canalionlato  grosse  punctato ; 
pnncto  froDtali  et  post-oonlari,  pronoti  margiDo  interrapto,  macula  sab- 
alari,  tegulis,  post-sen tello,  abdominisque  limbo  segmentornm  sapra  1, 
2,4, 5, 6  et  sabtns  2,  3,  flavis. — %  .  Clypeo  bidentato,  anteuuarum  soapo 
antioe,  litnra  ocalornm  et  pedibus,  flavis. 

Odfnenu  oceidentalis  Sauss.  Rev.  de  Zool.,  IX,  1857,  274. 

Total  length,  6.5  mm. ;  wing,  5  mm. 

Size  very  small.  Head  circular.  Ocelli  large,  arranged  in  a 
regular  triangle.  Antennae  inserted  below  the  middle  of  the  head. 
Thorax  wide  before;  its  angles  quite  sharp,  cut  at  a  right  angle. 
Scutel  parted  by  an  indistinct  longitudinal  groove.     Concavity 
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of  the  tnctatfaorax  regular,  in  the  rorm  of  a  concave,  pUDctui 
scullcap;  its  borUera  wholly  rouaded  and  punctured,  vitbo 
any  apiniform  angle ;  the  saperior  part  slightly  bordered  b; 
arcade.  The  latero-saperior  parts  of  the  metatborax  qu 
swelled  and  prolonging  themseWes  a  little  behind  the  po 
Bcutellum.  Abdomen  wholly  oval.  First  segment  small,  reg 
Isrly  cupuliform;  the  suture  feeble,  placed  (about)  on  the  anteri 
third  of  the  segment;  behind  the  suture  an  insensible  fluting  c 
be  diatiuguished.  Margin  of  the  segment  thick,  followed  bj 
little  compresBioD  at  the  base  of  the  second.  Thorax  deusi 
cribroac  with  great  points.  Metathoraz  very  rugose.  Abdom 
strongly  punctured;  the  second  segment  carrying  along  its  bonj 
a  zone  of  great  punctures  and  rather  narrowly  channelled. 

Insect  black.  A  spot  on  the  front,  another  behind  eact  e] 
the  interrupted  border  of  the  prothorax,  a  spot  under  tlie  v'k 
post-scutel,  tegulffi,  their  apophyse  annexed,  and  a  spot  on  t 
Diesothorax  before  the  scutel,  yellow.  Segments  1,  2,  4,  5,  6, 
the  abdomen  bordered  with  yellow  above;  the  third  being  Of 
beneath,  the  second  equally  bordared  beneath;  this  last  carryi. 
in  addition  on  each  side  a  yellow  spot  near  its  base;  segments  i- 
brown  beneath,  witbont  bordering.  The  borders  regalar.  Le 
yellow,  black  at  the  base.  Wings  a  little  smoky,  having  a  gr< 
brown  stigraa. 

%.  Clypeus  yellow,  higher  than  wide,  strongly  puncture 
polygonal,  terminated  by  two  long  separating  teeth.  Mandibli 
a  long  spot  between  the  antennes,  the  inner  border  of  the  orb 
as  far  as  the  bottom  of  the  sinns  of  the  eyes,  yellow ;  anteni 
large  and  long,  black,  with  the  scape  before  yellow,  the  ho 
black ;  the  haunches  before,  yellow.  Extremity  of  the  abdom 
brown,  a  little  ferruginous  beneath. 

Var.  Tegalffi  red.     No  spot  on  the  disk  of  the  mesothoraz. 

Rese.  a.  diff. — This  little  species  is  remarkable  in  the  siognl 
distribution  of  the  bordcrings  of  the  abdomen. 

Hab.  Western  Mexico.    Sonora,  Michoacan  (3  I). 
48.  A.  Paraenais  Saow. 

0.  Paratntit  SiDsa.  Teipides,  III,  207,  9S  (1SS4}.I 

Hab.  Para  (typns  in  Mas.  Pariaiensi). 
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6.  Suture  of  tkejirat  abdominal  segment  not  so  strong.     Excavation  of  me<a- 
thorax  having  its  edges  rounded^  without  precise  limits, 

44.  A*  Smnicliraflti  Sauss.  9  • — Oraoili8,iiiger,  grosse  foraminato-orib- 
ratas;  at  metanoto  param  punotato,  haud  rugoso^  foveola  parvala  rotan- 
daia,  baud  margiuata,  post-scutellam  attingente,  iustracto;  abdomine 
▼aide  pauctato ;  primo  segmeuto  atrinque  ad  saturam  parum  perspicaam 
sabcanalicalato  ;  antennamm  soapo  SQbtaa  et  pedibas  partim,  ferrngi- 
Deifl ;  puDcto  mandibulamm,  frontiSySTiminiol/pei  et  post-ooulari,  falvis ; 
post-ecatelli  fascia  llaTa;  abdominis  segiuentis  ouinlbas  late  flaro- 
marginatis.     9  * 

Odjnerua  Sumiekraati  Sadss.  Rev.  de  Zool.,  IX,  1857,  275. 

Total  leogth,  9  mm. ;  wing,  7  mm. 

9.  A  species  very  near  to  the  O.  huastecus.  Clypeus  a  little 
wider  thau  long,  bearing  toward  the  bottom  two  salient  carinsB 
which  appear  like  two  teeth,  between  which  is  a  little  slightly 
arcaate  border.  Thorax  lengthened.  Angles  of  prothorax  dis- 
tioct  Metathorax  offering  very  trenchant  lateral  ridges ;  its 
concaTity  small,  rounded,  punctate,  and  striate,  without  defined 
borders,  but  extending  as  far  as  the  post-scutel.  Head  and 
thorax  very  densely,  strongly,  and  regularly  punctured ;  the 
metathorax  being  notably  less  strongly  so;  the  same  offering  a 
fliDooth  space  on  each  side  of  the  post-scutel.  Abdomen  quite 
lengthened,  the  first  segment  cupuliform,  almost  bell-shaped,  quite 
larg^e,  although  smaller  than  the  2d,  nearly  as  grossly  punctured 
as  the  thorax,  but  smooth  at  its  base,  and  offering  an  irregular, 
hardly  sensible  suture  (especially  visible  when  one  regards  the 
insect  from  before),  which  is  not  formed  by  a  crest,  but  which  is 
rather  the  result  of  the  coarseness  of  the  sculpture.  Behind  this 
suture  the  segment  is  creased  on  each  side  by  a  groove  which 
makes  a  portion  of  the  sculpture  and  of  which  the  posterior  border 
figures  as  a  second  interrupted  suture.  Second  segment  a  little 
swelled  above  at  its  base,  strongly  punctured,  above  all  toward 
its  posterior  border,  which  is  not  channelled  but  bordered  by  a 
light  cordon.     The  following  segments  more  finely  punctured. 

Insect  black,  covered  with  a  gray  pile,  especially  on  the  meta- 
thorax; a  spot  at  the  top  of  the  mandibles,  a  dot  at  the  summit 
of  clypeus,  another  on  the  front,  another  in  the  sinus  of  each  eye, 
and  one  behind  the  eyes,  ferruginous ;  these  dots  often  wanting 
U 
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or  very  Binall.  Scape  of  tbe  aDtenuB!  beneatb,  tawny.  Ante 
border  of  the  post-scutel,  yellow ;  the  rest  of  the  thorax  bli 
except  a  yellow  dot  on  the  appendix  of  the  wing  scale,  an 
radimeat  of  an  edging  on  each  side  before  the  wing  scale  b1 
the  posterior  border  of  the  prothorax.  All  the  segments  of 
abdomen  widely  and  regularly  bordered  with  yellow-golden ; 
.first  bordering  more  narrow,  feebly  notched  in  tbe  mid 
Legs  black,  tibie  and  tarsi  varied  with  ferruginous.  W 
transparent. 

Var.  Tbe  posterior  border  of  the  prothorax  edged  with  yel 
SesK.  a.  diff. — A  species  very  distinct  by  its  metathorax,  smi 
or  at  least  more  smooth  than  the  rest  of  the  thorax-.  Very  i 
to  the  little  species  of  the  group  of  0.  kuastecua;  particnl 
above  all  by  its  thorax  to  tbe  0.  Peyroli,  from  which  it  bai 
differs  bnt  by  its  narrower  thorax  and  by  the  feeble  snture  of 
first  segment.  It  differs  from  the  0.  Fariasi,  by  its  first  at 
minal  segment  cup-shaped,  not  truncate-funnel-shaped,  and 
prived  of  the  crest-shaped  suture  ;  by  its  metathorax  less  ru| 
than  the  rest  of  the  corselet,  by  its  less  slender  form, 
These  lost  characters  distinguish  it  also  from  the  A.occidenlt 
Quzmnni,  and  the  0.  fulvipes,  which  have  a  more  pronoui 
Boture. 

Bab.  Tbe  temperate  lauds  of  Mexico.  One  female  from 
hot  regions  of  the  province  of  Mexico,  near  Caautia  (More 
taken  by  my  friend  Mr.  Sumichrast. 

DlTlilon  HYPANCI3TR0CBRU3. 
{nyyancitlToeeria  GAirsa.  Et.  VuBp.,  Ill,  222.) 
Bead  gwelled.  Antennx  inserted  low  upon  Ike  face.  Siipe 
face  of  metathorax  produced  horizontally  a  little  beyom 
posl-i>cutel,  then  vertically  truncate,  the  posterior  face  ha^ 
a  deep  orbicular  cavity,  wUk  very  gharp  margins.  5u. 
of  firti  segment  very  salieid. 

This  type  presents  the  extreme  form  of  the  elongate 
cylindrical  Ancietrocerus.  It  forms  a  group  corresponding 
Bypalastoroides,  by  its  slender  body  and  tbe  peculiar  sbapi 
its  metathorax. 
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45*  A*  adTena  Sauss. — Gracilis,  oylindrious,  panctataa,  niger,  thorace 
antice  lato,  augulato,  postice  attenaato;  inetatliorace  panlum  ullrapost- 
scatellum  producto,  trunoato,  fo7eola  snperne  semicircalariter  acute 
mai^nata,  niargine  ntriDqae  infere  augalato ;  lo  segmento  angustiore 
qaam  2iim,  antice  traucato;  2P  supeme  baai  coarctato,  subtubercalato ; 
anteuuis  falvis,  flagello  superae  nigro;  capitis  macnlis,  proiioti  margine 
antico  et  postico,  macula  sabalari  et  praescutellari,  tegulis  partim, 
nietaDoti  abdomiDisque  segmentoram  margiuibus  anguste,  flavii ;  primi 
segmeuti  fascia  atrinque  lateraliter  contiuaata;  pedibus  flavis,  nigro- 
▼ariis ;  alis  infumatis.     9  •    Loogit.  9  mm. 

Odynerus  advena  Sauss.  £t.  Vesp.  Ill,  222,  117;  pi.  zi,  fig.  3,  4,  9. 

Eab, — Brasilia  (Tjpua  in  Mus.  Londinensi). 

Division  ANCISTROCEROIDES. 
(Aneittroceroides  Sacm.  Et.  Vesp.  Ill,  221;  I,  146,  III«  Divis.) 

Second  cubital  cell  of  the  anterior 'wing  subpedunculate.     (Jfe- 
talhorax  excavated^  armed  on  each  side  with  a  spine.) 

4€«  A«  alastoroides  Sauss. — Gracilis,  niger;  oapite  et  thorace  pane- 
taiis ;  clypeo  %  bidentato ;  pronoto  antice  lato,  qnadratim  secto,  post- 
scutello  bitabercalato ;  metathorace  valde  ezcavato,  acute  margiiiato, 
otrinqae  spiDOso;  abdomine  sericante,  in  basi  2^  segment!  constricto; 
10  segroento  supeme  snlco  partito;  clypeo,  pnnoto  mandibularum, 
pnuc'to  frontali  et  post*oculari,  orbitis  inttirnis,  linea  scapi,  pronoti 
margine  postico,  macnla  snbalari,  linea  ntrinque  metanoti  infere  et 
fascia  scntelli,  flayis;  antennis  sabtus  et  tegnlis  fnscis;  abdominis 
fiegmentis  10-30  flaTo-limbatis ;  pedibus  fascia,  flaFO-lineatis;  alia  in- 
iDfakuatis.      %  Longit.  10  mm. 

Odgnerus  alastoroidu  Sauss.  Et.  Vesp.  1, 147,  33,  %  • 

Hah.  Montevideo. 

This  species  might  almost  be  placed  in  the  genus  Alastor  (sub- 
genns  Alastor oides)^  where  it  would  form  a  section,  characterized 
by  the  2d  cell  of  the  wing  being  subpedunculate  onlj,  and  by 
the  presence  of  spines  on  the  metathoraiL 
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'  SDbgeuas  ODTHIIRITB'  Litb.  (acDsa  atricliore). 

Leionoltu  SACaa.  £t.  Voap.  I,  lf>I. — OJi/ntnii  propr.  diet.  Savu. 

ibid.  Ill,  223. 

First  segment  of  the  abdomen  vnthout  any  transverse  stdv 
Anlennte  of  males  terminaled  by  a  hoot,  or  simple  (o\ 
Utile  furled  at  the  extremily,  only  in  Hvpouinebi 
Mandibles  of  the  males  simple. 

This  saligcDns  contains  iD^ects  of  the  most  varied  forms;  tj 
stubbed  or  elongate,  with  the  abdomen  sessile  and  conical 
BubpctiolatG  with  the  first  segment  funnel -shaped. 

The  Epccics  with  a  quite  sessile  abdomen  have  been  detacl 
into  the  genns  Rhynchium,  and  that  with  the  most  petiol 
abdomen  into  the  genns  Nortonia. 

The  limilB  between  this  subgenus  and  the  Enbgeons  Epipi 
are  not  clearly  defined.  In  subgenus  Odimerus  the  abdomeo 
conical,  ovate-conical  or  Bubpetiolate,  spindle-shaped.  In  si 
genus  Epipona  it  is  depressed  oval,  lenticular  as  in  Pterochit 
In  Odynerus  the  thorax  is  more  square,  its  antt^rior  margin  bei 
straight  or  concave,  its  angles  often  sharp,  and  the  metathorai 
generally  excavated  in  the  middle.  In  Epiporta,  the  thorax 
short,  ovate;  its  anterior  margin  rather  convex;  the  metatboi 
convex  and  rounded. 

The  two  groups  can  be  easily  distinguished  by  the  appearan 
but  not  readily  by  the  description  alone.  We  separate  the  si 
genus  Odynerua  into  four  divisions  for  the  better  arrangenii 
of  the  species.  Unfortunately  the  transitions  from  one  form 
another  are  so  gradual,  that  it  seems  impossible  to  define  th 
clearly  enough.  But  this  is  the  greatest  difficulty  in  all  i 
divisions  of  the  genus  Odynerus. 

These  four  divisions  are  as  follows: — 

1.  HypODYNERua — Body  depressed  or  stubbed.  Thorax  i 
angulate  before.  Abdomeo  rather  pet iolate  or  sessile,  depressi 
the  first  segment  either  quite  funnel-shaped  as  in  Monleiun 
or  peculiarly  cut,  so  that  its  triangular  anterior  face  fits  agsi: 
the  metathorax  and  its  superior  face  is  transverse,  very  ehf 
parted  by  a  groove ;  the  separating  ridge  rounded  or  swelled  li 
a  transverse  pad.     Post-scutel  not  distinctly  truncate. 


>  Cnngall.  at  l\i«  end  of  tbe  geiin!i,ihe  Uat  of  llifl  ipt< 
of  the  tptcitt  dubia. 
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Body  hirsute  with  a  long  pile.  ADtennae  of  males  terminated 
by  a  long  hook  or  spirally  curled  at  the  extremity. 

These  are  insects  of  Chili  or  the  occidental  side  of  the  South 
American  Andes,  adOrned  with  sulphur- white  and  often  with 
rufoos  bands,  having  the  wings  obscure  or  ferruginous  with  the 
extremity  obscure. 

2.  Pachodynbbus.— Body  stubbed.  Thorax  quadrate.  Abdo- 
men  quite  sessile,  very  conical,  truncate  at  base.  Post-scutel 
truncate.  Antennae  simple  in  the  males,  not  terminated  by  a 
hook. 

3.  Odtnebus.— Form  about  the  same  as  in  Pachodynerus  ; 
abdomen  sometimes  more  ovate-conical,  the  first  segment  being  a 
little  contracted.  Post-scutel  generally  truncate.  Antennae  of 
the  males  terminated  bj  a  hook. 

4.  Stenodtnerus. — Form  slender.  Abdomen  cylindrical, 
slender,  subsessile;  or  spindle-shaped,  attenuate  at  base,  the  first 
segment  small,  cup-shaped  or  funnel-shaped,  not  very  sessile. 
Post-scutel  entire  or  truncate.  Antennae  of  the  males  terminated 
by  a  hook. 

The  separation  of  these  Divisions  being  difficult,  thej  will  be 
defined  more  fully  hereafter. 

Division  HYPODYNERUS. 
(Sauss.  Vespidea,  III,  225  ;  ibid.  I  (2d  division),  p.  160.) 

Forms  of  insects  depressed,  velvety,  bristling  with  long  hair. 
Thorax  little  or  not  at  all  angulate,  .  Abdomen  pedicellate  or 
sessile,  with  the  2d  segment  wide,  depressed;  the  first  vari- 
able but  almost  always  formed  according  to  the  same  system, 
offering  a  triangular  anterior  face  which  fits  itself  against 
the  metathorajc  and  a  superior  face,  very  short,  divided  by 
a  groove ;  the  meeting  of  these  two  faces  forming  a  boss  or 
a  transverse  saddle-back.  Sometimes,  however,  the  first 
segment  is  simply  depressed  bell-shaped.  The  abdomen  is 
not  conic,  but  oval,  depressed. 

These  insects  which  represent  the  fauna  of  Odynerus  of  certain 
regions  of  South  America,  offer  an  appearance  very  easy  to  define, 
in  view  of  the  variety  of  their  forms. 

Above  all,  one  can  distinguish  them  by  their  velvety  or  long 
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black  hair  with  which  thej  are  bristling,  and  by  their  exceptional 
livery.  They  have  the  wing  for  the  most  part  strongly  reddened, 
with  the  end  of  a  brown-violet  or  entirely  brownish  ;  the  feet  red 
or  black,  often  also  the  antennce,  tegulse  and  the  clypcas  9,  red; 
sometimes  even  the  prothorax.  Almost  all  carry  some  yellovc- 
white  markings,  and  have  two  bands  of  the  same  color  on  the 
abdomen.  Among  these  insects  the  posterior  face  of  the  meta- 
thorax  is  neither  more  smooth  nor  more  rugose  than  the  rest  of 
the  thorax;  it  offers  the  same  appearance,  which  is  quite  excep- 
tional among  the  Odynerus. 

Very  many  of  these  Odynerus  Lave  at  the  base  of  the  2d  seg- 
ment beneath,  a  fold,  which  seen  in  profile,  appears  like  a  tubercle, 
some  specimens  presenting  even  an  acute  tubercle.  The  clypeos 
of  the  females  is  pyriform,  truncate,  or  subemarginatc  at  the  end, 
black  or  red.  That  of  the  males  is  narrow,  lengthened,  bideo- 
tate,  and  of  a  pale  yellow  color. 

The  form  also  is  generally  very  characteristic.  The  posterior 
face  of  the  metathorax  is  not  shaped  like  that  of  a  true  Odynerui, 
but  in  a  sort  of  pentagon,  growing  larger  from  its  inferior  extremity 
as  far  as  the  middle,  where  are  the  lateral  angles,  then  finely  re- 
tracted as  far  as  the  post-scntel,  forming  with  it  some  latero-superior 
ridges  which  converge  from  below  upward  (the  post-scntel  forming 
the  5th  side  of  the  pentagon) ;  here  the  posterior  face  of  the 
metathorax  is  generally  triangular ;  it  widens  as  far  as  the  sum- 
mit and  the  marginal  ridges,  at  which  place  they  are  distinct, 
straight,  and  oblique,  converging  toward  the  bottom.  There 
remains  then  only  the  latero-inferior  ridges  of  the  metathorax. 
(O.  humeralis.) 

This  conformation  of  the  metathorax  involves  an  analogous 
configuration  in  the  1st  abdominal  segment,  for  this  is  always 
such,  that  it  in  a  manner  conforms  itself  to  the  metathorax  so 
that  it  places,  or  exactly  fits  its  anterior  face  against  the  posterior 
face  of  the  metathorax  (and  this  results  from  the  fact  that  the 
two  pieces  are  applied  against  each  other  during  the  period  of 
the  metamorphosis  so  that  they  are  in  reality  moulded  against 
each  other). 

The  first  abdominal  segment  has  also  its  anterior  face  tri- 
angular, and  the  depressed  form  of  the  abdomen  causes  the  supe- 
rior border  of  the  triangle  to  be  but  a  little  arcuate. 

As  the  metathorax  is  quite  vertically  truncate,  the  first  segment 
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applies  itself  exactly  against  it,  and  it  results  that  the  superior 
face  of  this  segment  meets  the  anterior  face  almost  at  a  right 
angle.  This  face  is  very  short,  sometimes  four  or  five  times  wider 
than  long  (sometimes^  howeTer,  it  has  but  little  width). 

This  structure  is  always  the  same,  theoretically  speaking,  but  it 
becomes  less  and  less  marked  in  the  extreme  types.  So,  when 
the  first  segment  is  petiolate  and  narrow,  it  only  fits  itself  against 
the  middle  of  the  metathorax  which  offers  then  a  sort  of  furrow 
to  receive  it,  while  the  lateral  borders  of  the  metathorax,  remain- 
ing disengaged,  become  rounded  (0.  drcuxUuSf  tuber culaiua). 
When  the  form  becomes'^ery  club-shaped  and  the  abdomen  sessile, 
the  first  segment  is  wide,  triangular,  sessile  (0.  AntucensiSt 
villoaus),  and  fits  itself  exactly  upon  the  whole  width  of  the  meta- 
thorax ;  then  this  is  flattened  or  excavated  in  its  whole  width, 
and  its  lateral  borders  become  quite  trenchant.  Finally,  when  the 
first  segment  becomes  ronnded  and  sessile  and  when  it  no  longer 
fits  itself  as  strongly  against  the  metathorax,  the  borders  of  the 
metathorax  become  blunted  and  rounded  (0.  vefsjn/ormis)  and 
one  sees  it  produce  a  form  quite  similar  to  that  of  the  Vespa, . 

It  is  easy  to  understand  from  what  precedes,  that  the  abdomen 
will  bare  two  forms  according  to  the  way  in  which  one  regards 
it.'  If  it  is  fitted  against  the  abdomen  it  will  appear  sessile,  for 
one  sees  only  its  very  short  superior  face ;  if  it  is  open  it  will 
appear  more  or  less  pediculate,  for,  the  anterior  face  being  tri- 
angular, it  forms,  when  it  is  let  down,  a  sort  of  petiole  having  a 
bell-shaped  form,  which  would  not  happen  if  the  anterior  face 
was  more  or  less  circular. 

One  sees  then  that  the  petiole  is  only  the  result  of  a  deceitful 
appearance  of  the  abdomen  placed  in  an  abnormal  position,'  very 
different  in  this  from  that  which  the  Eumenea  ofifers,  where  the 
petiole  exists  separately  and  cannot  be  disguised  by  any  position 
of  the  abdomen  whatever.  It  proceeds  from  this  fact  that  the 
lengthened  types  of  the  Division  Eypodynerus  belong  truly  to 
Odynerns,  and  not  to  EumeneSy  as  Spinola  decided,  nor  to  Nor- 
tonia,  as  one  might  be  tempted  to  judge  at  first  sight. 

The  HypodyneruB  ofiTers  all  degrees  of  prolongation  of  body 

'  Take,  for  example,  the  0,  labiatus  or  the  O,  humeralis  as  average  types. 
'  The  Donnal  position  of  the  abdomen  is  when  it  is  applied  against  tbo 
metathorax. 
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from  the  more  slender  types  which  form  a  passage  from  Nortonia 
up  to  the  more  blunted  species  which  seem  to  form  a  trausitioii 
from  Vespa  (0.  vespi/ormiti). 

These  singular  Odjneri  form  the  fauna  of  Chili  and  of  the 
western  face  of  the  Andes.  Thej  continue,  however,  to  overleap 
the  chain  of  the  Andes,  to  show  themselves  in  the  Argentine 
Republic,  for  the  0.  albocinctus  is  proved  to  inhabit  that  country 
on  the  western  slope  of  South  America. 

Some  analogous  types  extend  upon  the  side  of  the  Equator  and 
of  New  Grenada,  and  appear  to  pause  toward  the  direction  of 
Venezuela.  But  yet  these  offer  some  altered  characters,  the 
markings  become  golden-yellow  (0.  R<ymandinuB)y  and  the  fomis 
are  generally  more  like  those  of  the  Division  Odynervs. 

If  the  Hypodynerus  form  the  foundation  of  the  fauna  of  the 
Odyneri  of  the  southern  coast  of  the  Pacific,  they  are  not,  how- 
ever, the  unique  type  of  that  region.  One  finds  there,  also,  the 
Ancistrocerus  (0.  scahritisculuSf  ambiguua,  etc.)  and  the  true 
Odynerus  (0.  Gayif  0,  Peruensis^  etc.).  But  as  we  have  indicated 
above,  the  characters  of  the  livery  which  are  so  marked  among 
the  HypodyneruSf  reproduce  themselves  more  or  less  among  all 
the  solitary  wasps  of  Chili,'  although  they  do  not  continue  among 
the  hymenoptera  of  other  families  which  inhabit  the  same  countries. 

In  the  arrangement  of  species,  I  have  here  followed  the  series 
created  by  the  modification  of  forms,  commencing  with  the  more 
lengthened,  and  finishing  with  the  more  blunted. 

I  give  the  complete  diagnosis  of  the  species  which  I  possess, 
but  I  must  limit  myself  to  some  short  diagnostic  phrases  for  those 
which  I  have  not  before  my  eyes. 

Table  to  assist  in  distinguishing  the  species  of  the  Division  Htpodtkebus. 

1.  Wings  fnscotis  with  violet  or  cloudy  reflections. 

2.  Body  and  antenna  quite  black ;  Ist  abd.  segment  fnnnel-shaped. 

47.   Tapiensis 

2,  2.  Body  ornamented  with  lateons  bands  ;  abdomen  sessile. 

3.  AnteunsB  and  feet  rufous.  59.  villosus. 

3, 3.  Antenn»  black,  the  soape  rufous;  feet  rufous,  obscure,  passhig 
into  black.  60.  obscuripennis* 

1, 1.  Wings  ferruginous,  with  the  extremity  fusco-violaoeus. 
2.  Prothorax  rufous. 
3.  Antenns  rufous,  with  the  extremity  .black. 

1  Compare  the  former  page  13,  gayella ;  50  No.  45 ;  162  No.  9,  etc. 
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I.  First  abdominal  segment  tubercnlate  before  its  groove. 

61.  tuberculatu8, 
4, 4.  First  abdominal  segment  not  tubercalate. 

56.  humeralis. 
3, 3.  AntenntB  entirely  mfoas.  63.  ruficollis. 

2,2.  Prothorax  black  or  bordered  with  lateons. 
3.  Antennae  black  on  tbe  superior  face. 

4.  Their  first  joint  rafons.  .  67.   Tarabucensis. 

4, 4.  The  whole  antennie  black  above. 

6.  The  2d  abd.  segment  taberoalate  above.    49.  excipienduB. 
6, 6.  Tbe  2d  abd.  segment  not  taberoalate  above. 

6.  Abdomen  rather  petiolate;  hiuder  margin  of  prothorax 
yellow ;  2d  abd.  segment  not  tubercalate  beneath. 

48.  arcuatua. 
6,  6.  Abdomen' more  sessile ;  anterior  margin  of  prothorax  yel- 
low ;  2d  abd.  segment  tubercnlate  beneath. 

56.  vestitus, 
3, 3.  Antennss  rufous,  or  black  only  at  the  extremity. 

4.  Second  abdominal  segment  tubercnlate  beneath,  at  its  base. 
6.  Metathorax  without  sharp  edges,  not  bidentate. 

6.  Small,  post-sontel  luteous ;  olypeus  $  black. 

52.  tuberculiventriB, 
6,  6.  Larger,  post-scutel  black. 

7.  Two  luteoas  bands  on  the  abdomen.* 

8.  The  hinder  margin  of  the  prothorax  bordered  with 

luteous;  clypeus  $  black.  65.  vespi/armu. 

8,  8.  Prothorax  not  margined  posteriorly  with  luteoas. 

9.  Abdomen  rather  petiolate,  the  Ist  abd.  segment 
much  narrower  than  the  2d ;  prothorax  anteriorly 
margined  with  luteous.  54.  labiatus, 

9,  9.  Abdomen  sessile ;    the  Ist  abd.  segment  sessile, 

wide  ;  prothorax  black.  64.  Maypinus. 

7,  7.  Only  one  luteous  band,  placed  on  the  1st  segment ;  this 

as  wide  as  the  2d,  sessile.  61.  Antucenaia, 

5, 5.  Metathorax  sharp,  biangulate.  62.  Chilintus. 

4y  4.  Second  abdominal  segment  without  distinct  tubercle  beneath. 
6.  Clypeus  9  rufous.  53.  Molina. 

5,  5.  Clypens  9  black. 

6.  Pronotum  and  segments  1,  2,  margined  with  luteous. 

50.  aubpetiolatus, 

6,  6.  Only  the  first  segment  margined  with  luteous. 

58.  albocinctuB, 


1  Wanting  in  some  varieties. 
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Dtieriplion  of  the  ipecla. 
1.    First  segment  of  the  abdomen  bell-shaped,  not  offering  I 
faces  separated  by  a  ridge,  but  pyriform,  uniformly  a  li 
comb-shaped.     Appearance  of  Montezumia. 

These  ioaects  can  also  nearly  figure  in  the  genua  Norionia.  1 
the  concave  form  of  the  metathorax  brings  it  ratber  nearer  lo  i 
OdyneruB  of  this  Division. 

4V.  O.  Taplenais  Sinas. — Omaino  nfger;  ctpite  et  thorace  pnacli 
velulinia,  nigro-hlrsntla;  tlioracedepressoi  metnlliorace  utrinqne  la' 
alltrr,  lopenie,  valde  carinato,  et  ia  foveola  Ttitntino;  abdominA  oil 
deprepso,  primo  aegmento  InfniidibDlifomii ;  pediliaB  ra&i,  baai  nig 
«1U  iiigro-chalybnia.  f'-T^^-  CIjpcO  argentsto,  bideutitto,  remori 
lutermodiis  anbtns  In  medio  dllatatU,  baei  eicisU. 
Odgnerui  Tapitnaii  Sivm.  lUvue  d«  Zool.,  XXII,  1S70,  G6,  G  %, 
Total  Inogth,  20  mm. ;  wing,  17  mm. 

% .  Facies  of  a  Montezumia.  Mandibles  slender  and  sV 
form.  Ocelli  large,  disposed  in  a  very  wide  triangle.  Tboi 
wide  and  strongly  depressed.  Prothorax  widely  trnncate  anij 
little  Inrned  up.  Post-scutel  not  truncate.  Metathorax  hari 
its  lateral  ridges  very  salient  and  trenchant  toward  the  snmra 
its  posterior  face  triangular,  widening  upward;  the  concar 
quite  plain,  but  rugose  and  velvety;  its  snperior  ridges  not  « 
tinct.  Alidomen  wide  and  depressed ;  the  first  pegment  pynTo 
bell-shaped,  depressed,  subpedicntate  at  its  base  and  postcrio 
divided  by  a  strong  groove  ;  the  2d  eegraent  depressed,  alni' 
discoidal ;  offering  beneath,  at  its  base,  an  elevated  wrinkle. 

Insect  of  a  deep  black;  head  and  thorax  densely  punctui 
and  velvety;  strongly  pilose,  woolly  and  bristling  with  long  bit 
hairs.  Abdomen  smooth,  shining,  woolly  at  its  base.  Lt 
ferruginous  with  the  base  black.  Wings  black,  with  violet 
greenish  reflections. 

%.  Clypeus  almost  as  wide  as  long,  polygonal,  clothed  w 
silvery  hair,  arched  in  its  superior  moiety;  its  latero-infer 
borders  a  tittle  concave;  its  extremity  terminated  by  two  spi 
form  teeth,  between  which  is  an  arcuate  ntrtch.  Antennfe  stron 
the  first  article  short,  large,  and  arcnate;  those  following,  strong 
pronounced,  the  articalations  almost  nodulose  above;  the  li 
article  forming  a  large  compressed  and  arcuate  hook.     Thighs 
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the  2d  pair  slightly  bent  in  the  first  third,  offering  beneath  in  the 
middle  a  dilation,  lamellate,  oblique,  preceded  by  a  wide  notch 
and  channelled  on  its  anterior  face. 

Ress.  a.  diff, — This  little  species  is  very  distinct  in  its  numerous 
characteristics.  One  cannot  confound  it  with  any  Hypodynerus, 
in  view  of  its  uniform  black  color  and  its  infundibuliform  fi.rst 
abdominal  segment,  which  does  not  offer  an  anterior  and  posterior 
face,  separated  by  a  transverse  ridge,  etc.  Its  appearance  is  that 
of  Montezumia  and  of  Nortonia,  It  is  distinct  from  these  genera 
bj  the  triangular  form  of  the  metathorax  which  recalls  the  form 
of  the  thorax  of  Eypodynerus.  The  maxillary  palpi  are  strongly 
6>articulate,  the  6th  article  being  longer  than  the  5th;  the  labial 
palpi  have  but  three  large  articles ;  the  4th  is  very  small,  almost 
rudimentary,  which  indicates  a  passage  from  Montezumia  and 
from  Monobia. 

Hah.  The  elevated  regions  of  the  Republic  of  Ecuador.  It 
was  taken  by  Dr.  Maurice  Wagner  on  the  plateau  of  Tapia  at 
the  foot  of  Chimborazo.  (In  collection  of  the  author  and  collec- 
tion of  the  Museum  of  Munich.) 

Observation, — The  silvery  hair  of  the  clypeus  is  subject  to  fall 
off,  especially  in  the  middle  of  this  piece.  The  clypeus  is  often, 
for  this  reason,  only  bordered  with  silver. 

II.  First  segment  of  the  abdomen  offering  an  anterior  and  a 
superior  face  ;  these  two  faces  separated  by  a  sort  of  trans- 
verse ridge  or  swelling  {the  true  Hypodynerus). 

A.  Form  much  lengthened;  first  abdominal  segment  small,  nar- 
roWf  nodiform  or  pedunculiform,  very  much  narrower  than 
the  2d;  its  anterior  face  in  a  lengthened  triangle. — Meta- 
thorax with  ronnded  angles;  its  excavation  foiming  a  wide 
vertical  furrow. 

4l^  O.  arcuatus  Sausb.— Niger,  velatinns,  nigro-pilosaa  vel  levia, 
panctalatna;  metanoto  medio  late  oanalionlato,  polite;  abdomine 
depre«9o  ;  primo  aegmento  trigonali,  petiolato-campanulato,  pa«%De  duplo 
angnatiore  qaam  sectrndam,  anpra  trans veraim  tnmido,  apicia  punoto 
▼aide  impresFO ;  aeonndo  neo  supra  neo  sabtus  tuberculato ;  antennia 
nlgrla,  subtas  baal  ferragineia ;  pnnotalo  frontis  Inteo;  pronoti  et 
abdmninis  af^gmentoram  \\  2*  margine  poatico,  albido ;  tegalia  pedi- 
busqiie  ferragineia,  hia  basi  nigrla ;  alia  ferragineia,  apioe  fuaoo-oyauela, 
— Longit.  15  mm. 


220  BYMENOPTEBA   OF  AMEBICA.  [PAB 

$ .  Clypeo  taboonvexo,  nigra,  apSoe  racte-blo&riDBto,  snbmftrginato. 
%.  Cljpao  late<i,a.rgeiilato,bidai]tato,llaeoU  poat-ocaUri  albidk;  an 

narnm  anoluo  et  artionlo  pr»oedenli,  fBrrngineig. 
Variat.    ThoraoiB  et  abdomlDia  lllDris  radimenUriis,  inoompletii,  p 

duUIb,  rel  pronoto  nigra. 

Odgntrat  arcuaiut  Sadsb.  Vespidu,  I,  ISO,  4S  (18G2) ;  III,  326. 

This  species  caa  be  regarded  as  the  Chili^a  type  or  the  g« 
Norlonia,  and  places  itself  in  this  gcnos,  since  all  its  charac 
attach  it  to  the  Odjnerus  of  this  dtviHton,  but  with  a  partici 
prolongation  of  the  first  abdominal  segment 

It  is  most  closely  allied  to  0.  vestiltu  asd  excipiendiu  (Co 
these  species). 

Sab.  Chili. 

49.  O.  exclplendUB  Sfib.— Niger,  TelntionB,  0.  arcHalo  slmillii 
and  metaLoto  poaUan  niagla  punctata ;  abdominis  primoBetfmsotasDp 
minafl  tomido;  Beoniido  segm«u(o  medio  iu  taberanlnm  prodnuto: 
muntiB  10,  2o  tateo-marginatig,  Tel  fer«  omnliKi  nigria;  anleDDia  nil 
padibna  rnda,  baai  nigria ;  alU  feiragineia,  aploe  fusoo-ajanoia.— Loi 

5 .  CI;p«o  nigro,  plantto,  aplce  bidentato  et  oarinulla  2  Binnatia  initni 
%.  Clypeo   emarginato,    latea,   nigra -piloBO^   ntrbqua  i)ign>-margm< 
antenaaram  naoino  nigra. 
Eumtatt  trcipltnda  8pm.  In  Oay'g  Hfat.  Qaio  da  Chile,  Zool.  Tl, 

1  (ISSl). 
Odjnerat  ezripiendin  Satjaa.  Teapidea,  I,  IGl,  47 ;  III,  22T. 
Odjneru*  eol«cole  Sadu.  ibid.  I,  161.  46  (1S&2) ;  HI,  337.— Ga/a  I 
Bb.  de  Chile,  Zool.  VI,  Suppl.  M6,  6  <1RS2). 

In  this  species,  the  clypeos  9  is  black,  flattened,  with  ' 
sinaatcd  carinte,  temiitiating  in  two  apical  teeth;  the  clypeu! 
is  lutcous,  bordered  ivitb  black  on  the  aides  and  saperiorly, 
antenoffi  Z  are  terminated  by  a  sharp  black  hook.  The  tho 
is  quite  black,  excepting  at  times  a  little  yellow  line  in  the  mitl 
of  the  prothoras ;  the  first  two  segments  of  the  abdomen  ti. 
often  only  a  very  narnm:  yellow  line,  which  is  sometimes  wanl 
or  only  indicated  by  an  incomplete  line  on  the  margio  of  the 
segment 

Hab.  Chili. 

50.  O.  sllltpetlolatns  Sapss.  — 0.  nrcaalo  nfflnls;  formiB  timtllim 
Bed  minor ;  Bbdomine  Bnbpetiolato,  aecnndo  Bpgmento  hand  tabercnl' 
prima  aegmento  poelice  Bnfalatiore  :  antenDis,  legnliB,  pedibnuqDC  ra 
■Dtennia  apioe  griBels  ;  pancto  frontal!  Inteo ;  pronoti  margins  aol 
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(hand  postico)  loteo-limbato;  abd.  segmentis,  lo,  20  lateo-marginatis ; 

alis  ferrogiuesMntibuSy  apioe  infaacatis. — Lougit.  13  mm. 
9 .  Cl^peo  nigrOy  apioe  bioarinato,  aabemarginato. 
%,  Cljpeo  eloDgato,  emargioato,  latoo,  ntrinqae  nigro-margioato ;  anten- 

narum  scapo  superae  nigro  Tel  obsoaro  nnoino  minato,  rafo. 

a/^fi.  tubpetiolatus  Sadss.  Vespidea,  I,  162,  49  (1852).— Ill,  227,  9  ^. 
Oc/yn.  eoarctatut  Saqbs.  Gajr's  Hist,  fiaica  de  Chile,  Zool.  VI,  Suppl.  p. 
665,  7,  9  (1852).» 

Hc^,  Chili. 

51.  O*  tuliercalatllg  Saubs. — Major  qnam  0.  arcuatut  eiqne  formis 
affinis,  Bed  thorace  latiore  ;  abd.  prinio  segmento  paulo  laliore,  aapra 
postioe  Bulco  partito,  et  ante  Bulcam  in  canlho  tranBTorso  taberoulo 
parTolo  iDStrocto;  BeooDdo  aegmento  neo  anpra  neo  Bubtos  tnbercniato; 
post-Bcntello  taotnm  in  apioe  tranoato.  Niger,  ragulatos,  velntiuns, 
hinatus.  Antennis  ferragineis,  apice  nigris ;  ore,  pronoto,  tegalis  rafis ; 
lineola  post-ocnlari,  pronoto  medio  frequenter,  post-Bcntello  et  abdominis 
segmentorom  1*,  2'  margiue,  luteis ;  alia  ferrugineis,  apioe  fasoo-Tiola- 
scvDtibns. — Longit.  16  mm. 

9 .  Clypeo  nigro,  piriformi,  satia  planato,  bicarinato,  apioe  tranoato,  Tel 
snbemarginato. 

% .  CI jpeo  elongate,  panlnra  bidentato,  Inteo ;  antennarnm  uncino  apioali 
nigro ;  post-Bcntello  nigro. 

Odynenu  tuberculattu  Saubs.  VeBpides,  I,  163,  50  (1852).— Gaj*B  Hist, 
fia.  de  Chile,  Zool.  VI,  Sappl.  564,  6,  1852.— Vespides,  III,  228.> 

This  species  differs  from  0.  kumeralis  in  its  smaller  size;  its 
antennae  %  terminated  by  a  sharp  black  hook,  not  by  a  rufous 
spiral  or  a  blunt  hook.  The  clypeus  is  more  narrow;  in  $ 
flattened,  bicarinate ;  in  %  not  so  sharply  bidentate. 

Hub.  Chili. 

62*  O.  tii1»ercilliTeiltris  Sfiit. — Minntna,  0.  areuato  formis  aimil- 
limaB ;  Bed  pronoto  lato,  angnlato ;  poBt-scatello  hand  truncato,  postioe 
angnlato,  vel  aronaio  ;  abdominis  secnndo  segmento  sobtns  basi  tnber- 
enlo  aoato  instmcto.  Niger,  Telutiuns ;  antennis,  tegnlis  et  pedibus 
mils ;  his  baal  Dfgria ;  maonia  frontalis  pnnotulo  poat-ocniari  margine 
antioo,  macnla  Btibalari,  postscntelli  et  abd.  segmeutomm  1*,  2*,  margiue 
postico,  Inteis*  Alls  sabhyalinis.  Tents  fermgineis,  apioe  griseo.--Longlt. 
Bmm. 

*  This  Bnpplement  appearf^  after  my  book  I  on  Vespidea  ;  and  henoe  I 
preserre  the  name  subpetiolatut  as  being  the  older. 

*  In  this  paragraph  of  Vol.  Ill,  the  affinities  are  not  well  giv^en. 
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S .  CIyp«o  nigro,  apiue  biangaUto. 

%.  CJ.vpuu  fere  peiiUgoDali,  lutoo,  bldSDtato;  antennftruin  satipa  enp 

nigro,  subtua  flavoi   Bsgello  apjos  flaT«ia«tiie ;  pedibus  SaTo-ririi 

Variiii.  Aiitenuls  aupra  nigreecantibna. 

Eumtnes  liibercHlivralrit  Spik.,  Oa;'a  Uial.  fisioa  d«  Chile,  Zool.  VI, 
2(1851). 

OJuneras  lubercativentrit  Sicrsa,  Veapidea,  I,  162,  49;  III,  227, 

Id  the  male,  the  Temora  are  black,  with  ruroua  knees  and  i 
a  yellow  line ;  the  tibim  are  yellow  on  their  aDterior  side. 

Bens.  a.  diff. — Differs  from  0.  laHatm,  in  iu  luteous  p 
Bcutel;  its  black  clypeus  9;  its  polygonal  shaped  clypeus 
teriuiDatiiig  ia  two  small  teeth;  and  its  small  eize. 

Comp.  also  0.  ChUiotua. 

Hab.  Chili. 

B,  Form  shorter,  wider;  first  segment  wide  on  its  ponlei 
border;  its  anterior  face  in  the  form  of  an  equilal< 
triangle  and  a  Utile  pedicellate;  its  superior  /ace  la 
Metaikorax  excavated,  offering  a  trace  of  a  polygonal  j 
surrounded  with  ridges. 

a,  Wingi  Tvfout  along  the  anttrior  margin. 
53.  O.  Molinw  Si  ess.— Niger,   liirautDs;   autennU,   elypco,  mi 

buija,  tegnlia  pedibiieqne,  rafla  i  pronoto  medio  et  fasolla  2  abdom 
laleis  ;  abdominis  primo  aegmsnto  aatia  eloiigato,  postioe  aat  1ato,aeci 
sabtus  baai  paalum  plicate ;  alia  ferrugineia,  apioe  fuaceaoeDtlbaa. 
Long.  1  i  mm. 

Odyntrui  Molina  Badbb.  Id  Oft^'B  Hiat.  Da.  de  Chile,  Zool.  TI,  SS 

9  (1832). 
OdyntTui  ifolinitu  Sadsb.  Veepidea,  111,^1,  12S  (1854). 

ffab.  Chili  (Type  in  the  Paris  Museum). 

A4.  O.  labiatUB  Halid., — Sat  va1idoi,depTesBnB;  postaanteUo  d«pr 
trQncsto,'  inetanolo  eicarato ;  abdominia  ptimo  segmento  aupems 
bsai  parum  petlolato,  faoie  actioa  trlgooali,  facie  aapera  brsfi, 
ealoo  prof  undo  partita,  antloe  oaatlio  faebetato,  anbpromiiinlo  margin 
■ecundo  s«gmeiito  aablaa  boai  Inberoalalo.  Niger,  Telntinns, 
nlgris  hiraatDB ;  thorace  tenQiter  paoctato,  etlan  In  melAOOti  eic 
tione  oqaaliter  ragoso ;  maDdlbnIia,  anlflnnla,  legolU  pedibnaqne  n 
pronoti  margiDe  aDtloo  (Doanniiqaam  tantnm  in  medio)  at  abdaoi 
BegmenlorDin  1',  2f  marglne,  Intais ;  alia  ferrngiDels,  apice  tIoIu 
tibns. — Loni{it.  16  mm. 

9 .  Cl7p«o  mfo,  apice  trnoaato  Tel  anbemarginato. 

% .  Cl^peo  elongato,  ovato,  pot/gniiali,  laleo,  apioe  Bat  lale  sabemaipu 
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Odynerus  labialus  Halidat,  Traus.  Linn.  Soo.  XVII,  323  (1837).— Sausb. 

Vespides,  III,  228. 
Odynerus  Lachesis  Lbp.  St.  Fabo.,  Hjrmenopt,  II,  667, 44  (1841).— S Ansa. 

Yespides,  I,  164,  51,  pi.  xTii.  fig.  5,  9;  III,  228. 
Odynerus  marginicoltis  Spin,  in  Gaj's  Hist,  fiaica  de  Chile,  Zool.  VI, 

256,  2  (1851). 

Bess.  a.  diff. — Differs  from  0.  humeralis  in  its  coloration ; 
in  its  narrower  form,  in  its  finely  punctured  thorax,  not  rugosely 
shagreened,  and  in  the  little  ventral  tubercle  which  is  not  only  a 
wrinkle  like  that  of  the  0.  humeraliSf  but  is  quite  tuberculiform 
in  the  middle.  In  size  it  is  much  smaller.  Differs  from  the  0. 
tuberculivenlris  in  its  triple  size ;  in  the  clypeus,  9  rufous,  % 
prolonged,  narrow  (almost  an  ellipse,  lengthened  and  notched  at 
the  end). 

Bob.  Chili. 

5&  0«  Testitns  Saubs. — Niger,  nigro-hirtas ;  metanoto  bebetato  ; 
abdomiue  sesnili;  secnndo  segmento  sabtus  tuberoulato;  pronoti  mar- 
gine  antioo  et  vittia  2  abdomiuis,  lateia  ;  auteuuis  nigrla ;  alls  sabfas- 
cefloentibns,  oosta  basi  Bubferrnginea.     Lougit.  13  mm. 

9 .  Cljpeo  nigro,  biaugalato. 

% .  Cljpeo  elongate,  plauato,  luteo,  apice  aronatim  emarginato ;  antennia 
apice  anoino  rafo. 

Odynerus  vtstitus  Sacsb.  Vespidea,  III,  252,  127,  9  (1854). 

EeBB.  a.  diff. — Closely  allied  to  O.  arcuatus  and  excipiendus, 
but  differs  clearly  in  its  2d  abdominal  segment,  tuberculate 
beneath,  and  wider  and  longer  than  the  first.  In  one  specimen 
the  wings  are  slightly  smoky  and  ferruginous. 

Bab.  Chili. 

56.  O*  taumeralis  Halid. — ^Validna,  oorpore  lato,  depresao,  velatino, 
thorace  nbiqae  ragoae  granalato,  etiam  in  metanoti  exoavatione  ;  primo 
wgmento  latiore,  baai  paahim  petiolato ;  dehinu  trigono-infandibnlifor- 
miUtr  dilatato,  valde  punotato ;  facie  anpera  lata,  auloo  profnndo  partita ; 
leontido  aegmento  anbtua  baai  tranayeraim  plioato-tnberoalato. — Corpua 
nigrnm,  pilia  falTia  vel  faaoia  longiaaimia  hirantam ;  mandibnlia  partim, 
pronoto,  tegnlia  pedibnaqae  rafia ;  abdomine  faaciia  dnabua  lateia ;  an- 
tennia  in  diinidio  baaali  rafia,  in  dimidio  apicali  nigria,  taraia  apioe  ob- 
aenria.    Alia  fnaco-vlolaceia,  coata  et  baai  ferrngineia. — Lougit.  20  m  m. 

9*  Cljrpeo  nigro,  anbconvexo,  Inyi,  apice  anbemarginato. 

%'  Clypeo  lateo  argenteo-piloao,  ovato,  yalde  bidentato;  }abro  fnaoo, 
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antenuis  apioe  Bubooclileatia  unciDo  arcnato,  obtaso,  oompresso,  ntfo,Tel 
uigro-vario. 

Odtfnerus  humeralis  Halioat,  Trans.  Linn.  Soo.  XVII,  324  (1837).^ 

Sauss.  Vespides,  III,  228. 
Odifn.  chilensia  Lep.  St.  Faro.  Hymen.  It,  643,  28  (1841). — Spisola  in 

Gay's  Hist.  fis.  de  Cliile,  Zool.  YI,  255, 1.— Sauss.  Vespides,  1, 166, 

54,  pi.  xvii,  fig.  6 ;  III,  228.  ' 

This  large  species  has  some  very  salient  lateral  ridges  npon 
the  metathorax ;  the  superior  ridges  of  the  concavity  are  Balientlj 
indicated,  especially  among  the  males,  but  the  rugosities  which 
cover  the  metathorax  as  well  as  the  remainder  of  the  thorax 
render  them  obtuse  and  indistinct.  The  antennse  %  terminate  in 
a  blunt  rufous  hook  or  in  a  longitudinal  spiral ;  the  clypeus  %  is 
terminated  by  two  rather  long  spines,  and  in  the  male  the  tarsi 
are  mostly  blackish.  It  is,  however,  closely,  allied  to  0.  tuber- 
culatus.     Comp.  this  species. 

Hah.  Chili,  and  the  western  coast  of  South  America. 

51f*  O*  Tarablicensls  Sauss. — Validus;  0.  humerali  similis;  niger; 
pronoti  margine  antico  et  abdominis  fasoiis  duabus,  luteis  ;  autenDia 
nigris,  soapo  mfo ;  tegalis  nigris ;  mandibulis  et  pedibus,  rafia ;  alis 
ferrugineis,  apice  violascentibas. —  9  ^• 

% .  Clypeo  luteo,  apioe  dentibus  2  distantlbas  armato. 

Odynerm  Tarabucenais  Sauss.  Vespides,  III,  250,  125,  %  (1854). 

Hab,  Bolivia  (I  do  not  possess  this  species.  Type  in  the  Mas. 
of  Paris). 

h.  Wings  fuscouSf  with  violet  iridescence. 

5S«  O*  albOCincttlB  Puls. — Niger,  velutinas,  nigro-birsntas.  Cljpeo 
piriformi  nigro,  apioe  valde  bidentato;  antennis,  mandibalis  et  labro, 
rnfis;  metatborace  rotnndato;  'abdomine  pilis  nigris  longis  sparse, 
tantnm  prime  segroento  auguste  albido-limbato ;  secnudo  segmento 
snbtus  baud  tuberoulato;  pedibus  rufis,  femoribus  postice  nigris  ;  alis 
fascescentibas,  violasoentibas  prsBoipue  apice  ;  tegalis  nigris.  9 .  Long. 
20  mm. 

Odynertu  albocinctue  PoLsa.  Strobbl,  Atti  delta  Soo.  Italiana  de  So.  Nat. 
XI,  1868,  256,  9. 

Hab.  The  Argentine  Republic.     Province  of  Mendoza. 
This  is  the  only  species  of  the  type  Eypodynerus  found  as  yet 
on  the  Oriental  side  of  the  Andes. 

The  form  not  having  been  described,  I  cannot  assign  to  this 
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species  its  place  with  perfect  certaiutj  in  the  subdivisions  of  this 
group. 

C.  Form  very  wide^  short  and  depressed^  first  segment  very  wide; 
its  anterior  face  sessile,  in  the  form  of  a  wide  triangle;  its 
superior  face  very  short,  3-4  times  as  wide  as  long, 

a.  Wings  wholly  obscurey  violet. 

59*  O*  Till08118  Sauss. — 0.  Antucenni  statar&,  formia  et  facie  ai&nis,  sed 
prouoto  et  capite  aiigastioribus ;  crassas,  ater,  velatinus,  valde  nigro 
hirsatus ;  metanoti  excaratione  polita ;  abdomiue  BeaBili ;  primo  seg- 
nento  lato,  breviter  trancato ;  Becundo  aobtna  basi  einioente  plioato ; 
maodibulis,  antenuis  et  pedibas  rafia;  his  basi  et  fere  nsque  ad  genua 
nigris;  tegnlis  nigris,  rufo-maculatis ;  abdominia  vittis  2  lateia  aDgustia ; 
alls  iiifascatia,  violaacentibas. — Longit.  15  mm. 

$.  Cljpeo  uigro,  Isvi,  apice  ^anctato,  panlam  emarginato. — %  .  .  .  .f 

0/jfn.  villosus  SAUsa.  Vespides,  I,  165,  53,  $  (1852).^a«'s  Hiat.  fiaio 
de  Chile  Zool.  VI,  Sappl.  563,  4  (18^). 

This  may  be  a  variety  of  O.  obscuripennis, 
Bab,  Chili. 

60.  O*  obsdiripennis  Spik. — 0.  villoso  aimilia.  Bed  major,  thoraoe 
ragoso,  granulato;  ater,  villoaus;  antenuis  nigris,  acapo  rafo ;  pedibus 
mfis  vel  nigreacentibua,  basi  nigria ;  abdomine  faaoiia  2  lateia. — Long. 
18  mm. 

Odjfn,  obscuripennis  Spin,  in  Gay 'a  Hiat.  fiaic  de  Chile  Zool.  VI,  259,  4, 
9  (1851).— SAoas.  Vespides,  I,  165,  52;  III,  228. 

Odyn.  Coquimbensis  Saubs.  iu  Gay's  Hist,  fisio  de  Chile  Zool.  VI^ Sappl. 
661, 1  (1852). 

Hab.  Chili  (Type  in  the  Paris  Museum). 
This  species  not  being  in  my  possession,  I  cannot  give  a  com- 
plete diagnosis  of  it. 

6.  Wings  ferruginous  witl^  the  apex  fusco-violaceus  or  fuscous,  and  the 

anterior  margin  rufous, 

€!•  O.  Antlicensis  Sausb. — Crasaua,  velatiuaa,  pllia  nigria  longiaalmis 
ralde  hiraatas.  Corpna  depressum ;  thoraoe  quadrato,  teuaiter  pane- 
t.ito;  poat*8onteIlo  et  metauoto  verticaliter  trancatis,  hajas  facie  postioa 
trigonali,  fere  plana,  param  late  excavata,  at  reliqaas  thorax^velatino- 
niinilosa,  canthis  obtasia  marginata.  Abdomine  lato,  depresso,  sesaili ; 
primo  Begmento  antice  valde  trancato,  faciem  antfoam  trigonalem  et 
fa^iPTO  ^nperam  brevififlimam  et  latif^aimam  praebente;  faoieram  illaram 
ooDcarens  cantham  transTeranm  el&ciena ;  facie  Bapera  snloo  partita ; 

15 
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2<3Begnieiitopfta)o  Utlore  quam  prlmain,  Bubtai  bul  pUcftto-tnbercn 
MigHr;  niKiidibalia,  legQlla,  pudibna  et  (Lteniiia,  ruBs ;  his  ipics  i 
griaceBconlibuB ;  abdominis  priiuo  aegmenlo  liitHO-m&rgiaala^  alls  C 
giDHia  apice  faeiio-vlolwoifQtibiia. — Longit.  15  Dtn. 
9.  Cl;p«o  eloQgato,  rufo,  apioe  bioAiinalo  anbtnai-giDato,  nlrlnqae  c 
margluato. —  %1, 
OJgn.  Aniaco  SAtTSB.  Et.  V«spldeB,  I,  167,  GG,  y  (1852).— Oii'a  Hi9 

da  Chllu,  Zool.  TI,  Snppl.  662,  2  (1SG2). 
Odj/n.  Aniuctniis  SirsB.  Et.  Ve«pidvB,  III,  228. 

Ress.  a.  diff. — This  Bpecics  is  closely  allied  to  villosus,  bi 
body  is  thicker;  the  thorax  is  quadrate  aod  wide  aoteriorlf 
color  of  the  wings  aad  clypeas  ?  is  different. 

Bab.  Chili. 

63.  O.  ChlliolUB  SiDBB.— Ntger,  relntiutii,  nlgnt-IiiittM ;  0.  Anli 
■fBuis ;  tliorftce  bruvl ;  metanoto  late  ezcavalo,  caatbie  margl 
ntrinqoe  aDgDlato  ;  abdomlnifl  aecnndo  aegmenlo  sabtiia  raids  tab 
lalD  ;  Begmentis  1^^,  20  iDargitii!  loteo;  autennta  at  pedibas  rata;  U 
nigria  1  alia  fDacO'VlolaaceDtibaa,  noata  rerraginsa. — LongiL  11  n 

9  *• — %  ■  Cl^peo  elongalo,  bidentalo,  luteo. 
Odyn.  ckiliolua  Sadbb.  VHSpidea,  I,'  167,  E6,  %  .—Id  Oai'a  Hiat.  fi 
Chile,  Zool.  VI,  Sappl.,  GGC,  9.— Vrst^dBS,  III,  229. 

I  do  Dot  possess  this  species,  which  seems  much  like  0.  A 
censis.  Bat  I  cannot  thiak  it  the  male  of  that,  because  e 
biaogulate  metathorax.  The  Gret  abdominal  segment  seta 
have  on  its  aaterior  face  something  like  a  suture,  which  allii 
to  the  subgenus  Ancislrocerus. 

Bab.  Chili  (Paris  Musenm). 

6S.  O.  rnflCOllla  Bfin. — Ater,  TelaUnna,  tilgro-hiniitii!i,  erusi 

brevia;  abdomine  baai  vatde  frunoato,  lato ;  metaooto  rotnudito 
doinioia  2°  Begmento  BDbtos  baai  pllcalo-luberciilalo ;  anleunia,  pro 
tegulia,  pedibosqoe,  ferragiueiB ;  abdomine  rasoiiB  2  luteia ;  alU  1 
ginelB,  Bpice  rusco-Debnloais. — Longit.  11  mm. 
9.  Cljpeo  blangulato,  rafo,  nigro-marginato. — %  T. 
Odgn.  t<OicollU  Sria.  1.  1.  VI,  2G9.—  Sitiaa.  Bt.  Vespid.  1, 16S,  GT, 

I  do  Dot  possess  this  species.  By  its  livery,  it  would  sef 
miniattfre  of  0.  humeralia,  but  the  abdomen  is  more  sessile 
clypeus  9  is  rufous;  the  metathorax  is  rounded,  not  sbaq 
its  margins,  etc.     The  form  is  more  that  of  0,  Antucensi»- 

Sab.  Chili  (Type  in  the  Paris  Maseam). 
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64*  0»  MaypillllB  Sausb. — Niger,  liirsntas ;  antennid,  iegulis,  pedi- 
basque  rufid;  abdomine  fasciis  2  luteia,  primo  segmento  Bessili,  lato  et 
breTi;  alia  ferragineis,  apice  yiolaaoentibus. — Lougit.  13  mm. —  ^1 — 
%  .  Cljpeo  panlam  bidentato,  lateo. 

Ab  Odyn.  Antucensi  differt,  metanoto  rotandato,  margiDibns  hebetatis 
(nam  ejus  mascolus  f). 

Odyn.  Afaypinus  Sauss.  Veflpides,  I,  169,  58,  %  (1852).— In  Oaj's  Hist. 
lis.  de  Chile,  Zool.  VI,  Suppl.  ^64,  5  (1852).— Vespides,  III,  229. 

Eab,  Chili  (Type  ia  the  Paris  Museum). 

D.  Form  also  quite  chubby y  but  not  so  much  depressed;  mjeta- 
thorax  rounded,  flat  or  convex  behind,  smooth^  without  mar- 
ginal edges ;  abdomen  arched  (yespiform) ;  first  segment 
very  short;  its  superior  face  transverse-linear.  (Appear- 
ance of  a  Yespa.) 

65*  O*  Tespiformis  Halid. — Niger,  pamm  depressas,  nitidas,  pilis, 
lougissimis  nigris  hiraatus;  capite  et  thoraoe  nitidis,  tenaiter  pnnctatis; 
post-soutello  breviter  truncato;  metanoto  rotundato,  convexo,  pnuotato  ; 
thorace  quadrato-globoso ;  abdomine  perfecte  sessili  (ut  in  genere 
Vespa)  snperne  eonvezo  ;  primo  segmento  brerissimo,  antice  excavato, 
Bubexciso;  secnndo  snbtus  basi  valde  tnbercnlato;  punctalo  frontis 
lateo ;  sntennia  pedibus  et  tegulis  rufi.'^ ;  pronoti  raargine  postico  et 
abdominis  degmentorum  1',  2'  limbo,  Inteis ;  alis  ferrngineis  apice  sub- 
infascatis. — Loogit.  13  mm. 

$ .  Cljpeo  nigro,  apice  rngoso,  pnnctato,  bicarinato,  truncato ; 

%'  Cljpeo  luteo,  pnnctato,  bidentato;  mandibulis  antice  fascia  flava; 
antennarum  nnciuo  minato. 

VariaL  Thorace  dt  abdomine  fere  omnino  nigris,  fasciis  rudimentaris  vel 
nulUs. 

(Wyn.  vespiformia  Halid.  Trans.  Linn.  Soc.  XVII,  323  (1837). 
Otlyn.  hirsuiulwt  Spin,  in  Gay's  Hist.  fls.  de  Chile,  Zool.  VI,  257,  3  ^1851). 
—Sauss.  Vespides,  I,  212,  118  ;  III,  244. 

Ress.  a,  diff, — This  species  is  rendered  very  distiuct  by  its  less 
depressed  form,  and  its  quite  sessile  abdomen,  which  gives  it  the 
appearance  of  a  Vespa,  The  first  segment  is  so  short,  that  the 
superior  face  is  almost  wanting ;  its  anterior  face  presents  as  in 
Vespa  a  sort  of  obsolete  notch  at  its  summit,  which  is  an  impres 
sion  of  the  post-scntel.  The  anterior  face  has  not  the  triaugulat 
form,  its  superior  margin  being  arcuate  as  in  the  Vespa. 

Hab,  Chili  (A  common  species). 
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DiriitOD  PACH0DTHEEU3. 


relatively  blunted  {ntubbed).  Antennte  of  malei  timf 
ol  being  terminaied  by  a  hook.  Thorax  ghorl,  inform  Oj 
tag  or  even  cubical  square,  truncate  posteriorly.  Th»  jx. 
?utellum  Iransoersely  Iruncaie,  tiering  for  Ikig  reason 
)perior  horizontal  and  Iransverte  face  and  a  potter 
ertical  face,  which  makes  a  division  of  the  pouter ior  ci 
ivity  of  the  thorax;  these  two  faces  being  separated  bi 
■ansoerae  rid^e  formed  by  their  meeting.  Abdomen  altct 
tssile,  conical,  truncate  at  tla  base.  (The  firet  abdomii 
!giiieDt less  coarsely  puncturedtha.a  the  3d,  more  smoot 

ong  the  insects  of  this  dirision  the  forms  are  very  tbickE 
and  stabbed.  The  clypeos  of  the  females  is  widened  a 
sd  at  the  sumrait,  as  wide  as  long,  pear-shaped,  and  trunci 
!  extremity ;  the  angles  of  the  truacation  are  often  a  li( 
Ir,  dentiform,  and  sometimea  the  clypeas  appears  bideoti 
ason  of  a  little  fossette  which  occapics  its  extreni 
g  the  males  this  piece  ia  most  often  polygonal,  trancale, 

I  thorax  is  rery  cubical,  with  little  or  do  retraction  behii 
letatborax  never  prolongs  itself  beyond  the  post-scutel,  1 
)fly  truncate;  its  truncation  encroaches  strongly  upon  i 
;utel  and  gives  birth  to  a  smooth  plate  which  occupies  m 
ividth ;  this  plate  is  polygonal,  often  armed  wilh  two  late 

and  bordered  by  some  sharp  or  blunted  ridges,  wh 
e  especially  salient  upon  the  lat«ro-superior  borders,  wh 
3rm  on  each  side  a  sort  of  arcade,  and  are  often  terminal 
projection,  separated  from  the  post-scutellum  by  a  fisso 
g  these  species  having  a  thorax  very  square  and  wider 
f,  this  character  is  well  developed,  but  the  ridges  do  i 
at  the  middle  to  form  a  re-ontering  angle  under  the  an 
1  post-acntel  (as  among  the  Ancislrocerus),  but  are  effa( 

entrance. 

I  post-scntellum  seen  above  is  almost  linear,  truncate  vei 
and  Its  posterior  face  makes  a  division  of  the  posterior  pi 
)  thorax;  its  ridge  is  shtirp  and  often  creuulate.     1 
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abdomeD  is  perfectly  sessile,  conical ;  its  first  segment  is  wide, 
often  quite  as  wide  as  the  2d,  squarely  truncate  at  its  base,  wbich 
permits  the  distinction  of  an  anterior  and  a  superior  face ;  the 
transverse  ridge  which  results  from  this  truncation  is  sometimes 
blunted,  sometimes  sharp.  The  superior  face  is  always  transverse, 
wider  than  long.  The  abdomen  is  sometimes  velvety,  sometimes 
smooth,  shining,  not  rugose,  and  the  first  segment  is  wholly 
smooth,  less  punctured  than  the  2d. 

It  is  fitting  to  say  that  for  each  one  of  these  characters,  there 
may  be  met  some  exception  aitiong  this  and  that  species. 

Of  all  the  OdyneruSf  the  species  of  this  Division  have  the  most 
cobical  thorax  and  the  most  conical  abdomen.  Yet  they  have 
almost  the  same  form  as  a  great  part  of  the  species  of  the  Division 
Odynerus  which  follows,  and  are  only  distinguished  from  them 
by  the  antennae  of  the  males,  which  are  destitute  of  the  terminal 
hook.  Owing  to  this  circumstance  the  Pachodynerus  occupy 
among  the  Odyneri  a  sort  of  typical  position  like  that  of  the 
Eumenes  of  Division  Omicronf  these  being  also  distinguished 
from  the  other  Eumenes  by  the  simple  fiagellum  of  the  antennae 
of  the  males.  The  Pachodynerus  are  also,  like  the  Eumenes  of 
the  Division  Omicronf  peculiar  to  tropical  and  temperate  America. 

The  Pachodynerus  cannot  easily  be  confounded  with  the  StenO' 
dyneruSf  because  of  their  thick  body  and  conical,  thick  abdomen. 
Bat,  to  make  certain,  one  should  consult  the  tables  of  the  spe- 
cies of  the  Division  Odynerus,  which  are  placed  before  these 
DirisioDS. 

Table  to  (usist  in  distinguishing  the  species  of  the  Division  Pachodtnbbus. 

1.  Ornaments  of  the  body  all  yellow. 
2.  Abdominal  84*gnjenta  4II  margined  with  yellow,  except  the  first. 
3.  Thorax  wholly  black. 
4.  Metathorax  rounded,  destitute  of  lateral  angles. 

69.  argentinus. 
4, 4.  Metathorax  forming  an  angle  on  each  side. 

5.  Thorax  elongate,  metathorax  with  four  spines ;  insect  black. 

80.  diabolicus. 
5, 5.  Thorax  cubical ;  metathorax  with  two  angles ;  insect  vel- 
vety, grayish.  66.  hrevUhorax. 

66.  /  hrevithorai. 
3,3.  Thorax  with  yellow  ornaments.  67.  \  nasidens. 

68.  ^  simplicornis. 
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2y  2.  The  first  abdomiual  segment  margined  wilh  yellow. 
3.  All  the  segments  margined  with  yellow 

4.  Prothorax  all  yellow.  72.   Guadulpenait. 
4, 4.  Prothorax  margined  with  yellow. 

72.  /  GuaduIpentU, 
5.  The  posterior  margin  of  prothorax  yellow.  73.-1  tonatiit, 

76.  I  La  Plata, 

5,  5.  Only  the  anterior  margin  of  prothorax  yellow. 

6.  Thorax  wholly  or  nearly  black ;  abd.  ninch  truncate  at 
base.  70.  Peruensis, 

6y  6.  Thorax  slightly  ornamented  with  yellow ;  abdomen  more 
ovate.  71.  brachj/gaster: 

8, 3.  Only  the  first  two  segments  margined  with  yellow  or  luteoas. 
4.  The  following  segments  rufous.  78.  cubensis. 

4,4.  The  following  segments  black. 

5.  The  posterior  margin  of  prothorax,  or  both  margins,  yellow. 

6.  Ornaments  whitish.  '^'*'  \  ^"^'• 

79.  i  cali/ornicus. 

6,  6.  Ornaments  yellow.  '^^'  {  P^"^"^*^^' 

76.  I  La  Plata, 

5, 5.  Only  the  anterior  margin  of  prothorax  yellow. 

6.  Ornaments  whititih. 

7.  Insect  short,  thorax  cubical.  74.  Gayi, 

7,  7.  Insect  more  slender,  thorax  longer  than  wide. 

79.  cali/omicus, 
6yQ.  Ornaments  yellow,  insect  not  so  stout.     77.  tibialis. 
1, 1.  Body  more  or  less  adorned  with  rufous. 

2.  Prothorax  and  first  abdominal  segment,  etc.,  rufous. 

81.  Erinnys, 
2, 2.  Only  the  extremity  of  the  abdomen  rufous.       78.  cubtnsis. 

Description  of  the  species, 

1st.  Section. —  Tliorax  cubical  (at  least  among  the  males)  or 
square^  more  lengthened.  Abdomen  conical;  the  first  seg- 
ment very  large,  as  wide  as  the  second. 

In  this  group  one  finds  the  most  thick-set  forms  in  the  whole 
tribe  of  solitary  wasps  (0.  nasidens,  0.  Oayi),  the  thorax 
becoming  perfectly  cubical,  as  in  the  Nectarinia,  among  the  social 
wasps.  However,  among  the  most  part  of  the  species  the  forms 
do  not  differ  essentially  from  those  of  the  insects  of  the  division 
Odynerus. 
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A.  All  the  segments  except  the  firsts  bordered  with  yellow. 

These  Odynerus  have  the  body  silky  and  adorned  with  beautiful 
golden  reflections,  or  they  are  covered  with  a  velvety  satin  which 
often  conceals  the  punctures.  They  have  a  close  resemblance 
among  themselves,  so  that,  without  comparing  numerous  speci- 
mens, one  easily  confounds  all  under  the  same  description,  taking 
them  for  the  0,  nasidens  of  Latreille.  This  happened  to  me  at 
the  beginning  of  my  studies.  When  new  specimens  arrived,  I 
thought  to  distinguish  many  more  species,  and  I  have  established 
differences  in  the  diagnoses  which  are  far  from  satisfying  me. 
In  fine,  the  increase  of  my  collections  has  revealed  to  n)e  such 
differences  of  size,  of  color,  and  of  details  of  form,  that,  after 
having  believed  for  a  time  that  some  species  were  distinguished 
with  clear  precision,  I  have  perceived  that  nothing  is  more 
obscure  than  the  limits  of  these  species.  A  new  examination  of 
my  very  numerous  specimens,  far  from  clearing  up  the  chaos,  only 
results  in  filling  me  with  new  doubts ;  for,  contrary  to  what  one 
usually  observes,  the  species  do  not  appear  to  class  themselves 
according  to  their  geographical  distribution ;  in  lieu  of  finding 
one  species  from  Mexico  and  another  from  Brazil,  I  find  two 
species  equally  diffused  in  the  two  divisions  of  the  American 
continent.  In  the  midst  of  this  confusion  I  think,  however,  that 
I  can  distinguish  the  0.  hrevithorax  quite  clearly,  as  there  is 
here  quite  a  difference  from  other  species,  in  the  form  of  the 
clypeus,  etc. 

The  appearance  of  these  insects  recalls  very  much  that  of 
certain  other  Vespidae  which  have  also  their  bodies  velvety  and 
silky  and  which  inhabit  the  same  hot  regions.  Such  as  certain 
Ancistrocerus  {A.  Aristee^  Parredem) ;  certain  Nectar inia  (N. 
mellifica),  and  even  certain  Chartergus  (Ch.  chartarius);  with 
which  one  should  be  careful  not  to  confound  the  Odyneri 
described  below. 

a.  Metathoraz  forming  a  lateral  angle  on  each  side. 

66*  O.  breTiiltorax  Sadps. — Niger,  punctatus,  ubiqne  tomento  vela- 
tino  aareo-sericeo  indatns ;  thorace  cubico,  latitadiue  longitndinl 
eqnali ;  metanoto  in  tota  latittidinH  ezcavato;  ejas  exoavatione  l»vi, 
sericea,  canthis  acntissimis  marginata,  utrinqne  in  dentem  lateralem 
excnrrentibtis  ;  abdomiue  perfecte  couico,  sericeo ;  primo  segmento  bre- 
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iisBltno;  aDtenDaram  flagello  inbtoi  et  Bcapo  iipi<!e,  fttrrogiDeis ;  ttgi 
teataceo-iutnnlBtlB ;  thd.  MginentorDUi  2-S  margioe  lat«  JIaTo,  et  'i 
pnnutatoi  primonoliiiaiiqaBmetlam  tsDaiterSavo-inaTginato;  libiii 
tioeflaTOTetfnlTt>-TariiB;atiB  rairoglaeia.aploeBrlMlB. — LongiU  10  d 

Vatiai.  HetauotI  caiithls  flavis. 

9.  Cljpeo  paDoUlo  apice,  denlib>i$  2  aeulU,  Inter  H  dtataDtibiu  armi 
pmictis  2  fulTiii  ill  dmitibua  at  2  in  angDils  superjoribns  ornato. 

%.  Cljpeo  In  marginlbas  arguaUIo ;  apics  frre  ot  tn  $  bideuUto, 
eraai^lnato,  dentibns  2  trigoaalibas  termlDalo:  aplce  lineii  2,  iu  inn 
faBoiU  2  later&UbuB,  flavia;  labrofla*Oi  niandibularaiii  niargiiK) ciU 
et  Bvapo,  lliiea  flara  inBtructis. 

Voriat.  Cljpi'O  ill  lateribiiB  flaTO-margiDato ;  oonlls  lutiu  Ilava-mar^Di 
pi^dlbas  DigrU. 

Ods„er«,  brerlrhorai  Sinra.   VeapldeB,  1,  172,   62<  (1852)  ;    III,  23 
K«T.  Zool.  X,  lUS,  166. 

The  teeth  of  the  clypeus  9  are  spiniforni  and  separated  by 
arched  niargio,  not  aDgnlarly  notched.  The  thorax  is  cuUi 
not  longer  than  wide ;  the  disk  of  metathoras  is  much  broo 
than  long,  in  the  form  of  a  half  circle ;  its  margins  are  arena 
anteriorly,  not  sinuoted.  The  scutel  is  square,  rather  eleva' 
and  the  post-scutel  19  situated  a  little  lower,  nhile  iu  aura 
the  scutcl  is  more  flattened  and  the  post-ecutel  is  on  the  si 
plane. 

Ress.  a.  diff. — Compare  0.  nagidens  and  simplicorttis, 
diabolicus,  and  also  Ancislrocerus  Arista  and  Paredesi. — 1 
species,  as  well  aa  the  following,  must  be  carefully  distinguis 
from  differeut  species  of  Nectarinia ;''  this  may  eosity  be  d( 
from  their  very  wide  first  abdominal  segment,  not  very  small 
Ehortly  petiolate ;  from  their  distinct  post-scutel,  and  the  truac 
not  angulate,  apex  of  the  elypcus. 

Bab.  South  America.  Brazil,  Bahia,  2  5,  3  ?,— T( 
zuela  9  %. 

6T.   O.  naaldeng  Lath. —  0.  breriihoraci  slmilUmaa ;   Btatnra  vi 

bill;   IlioracH  loiigiore   qnain    laliors;    prnnoti  mBTRiDe  pnalioo,  p 
scalello,  abdoniiniBque  Beg  men  torn  lu  2-6  margine  ocliraceia ;  alia  f« 
gineiB,  apioe  grlseis. 
9-   CI;ppo  a[rii;a  lalina  bidentato,  magl^  biangnlato ;   dantlbai  tnl 
iiiterdnm  ttiperne  macnlis  2  fnlrls  rel  omnlDo  flavia, 

■  Tbe  flgate  wblcb  bears  the  lame  name  betongs  to  the  0.  nasiitt. 
'  Social  wasp. 


ODYNERUa  233 

%.  Cljpeo  polygonali,  late  truncatOy  margine  utrinqne  flaTO,  vel  omnino 
flftTO,  macala  nigra. 

Odgn,  natidena  Latb.  Voyage  de  Hamboldt,  Zool.  II,  112,  pi.  xl,  fig.  1,  2, 
9.— Sadss.  Vtispides,  I,  171,  61, 1852;  III,  230.— Rev.  Zool.  X,  1858, 
165,  1. — Packabd  Rep.  Peabody  Acad.  1869,  5. 

Oign,  auraius  Sauss.  Rev.  Zool.  X,*1858,  166. 

Odgn.  brevithorax  Sauss.  Vespides,  I,  pi.  xvii,  fig.  0,  $  .^ 

9*  Total  length,  13  mm. ;  wing,  11  mm. 
% .  Total  length,  10  mm. ;  wing,  7.5  mm. 
Var,  minor. —  9«  Total  length,  10  mm.;  wing,  7.5  mm. 
% .  Total  length,  7  mm. ;  wing,  6.5  mm. 

Of  yariable  size,  sometimes  larger  than  the  0.  brevithorax, 
sometimes  of  the  same  size.  Head  densely  punctured.  Thorax 
longer  than  wide,  densely  cribrose  ;  post-scutel  linear  above, 
fioely  crenulate,  metatborax  very  squarely  truncate ;  its  concavity 
occupies  the  whole  width,  is  smooth,  silky,  and  a  little  striate, 
bordered  above  by  some  arcuate,  very  trenchant  ridges,  which 
abat  upon  the  two  extremities  of  the  post-scutel  within,  but 
which  are  not  as  well  separated  from  it  by  fissures  as  the  0. 
brevithorax;  from  each  side  a  dentiform  angle  turns  downward. 
Abdomen  perfectly  conical ;  the  first  segment  very  large ;  quite 
long,  being  notably  more  so  than  in  the  0.  hremthorax,  where  it 
only  forms  a  cup,  not  a  bell. 

Insect  black,  clothed  in  a  beautiful  velvet,  of  silky  hair,  having 
golden  reflections,  which  are  only  distinct  among  the  well-pre- 
served specimens.  Mandibles  ferruginous  at  the  end,  spotted  with 
yellow  at  the  base.  Two  spots  at  the  extremity  of  the  clypeus 
and  one  at  the  extremity  of  the  scape,  post-scutel,  ridges  of  the 
metatborax,  and  a  regular  border  upon  segments  2--5  of  the 
abdomen  of  a  yellow-ochre,  a  little  golden;  border  of  these 
segments  strongly  punctured ;  anus  bordered  with  yellow ;  wing 
scales  marked  or  bordered  with  testaceous ;  knees  and  end  of  tarsi 
a  little  ferruginous ;  anterior  tibiae  marked  with  yellow  before. 
Wings  ferruginous  with  the  end  gray, 

9 .  Clypeus  pyriform,  rugose,  strigose-punctate,  terminated  by 
two  diverging  or  biangulate  teeth. 

Var.  a.  Clypeus  yellow,  or  margined  with  yellow,  or  with  two 
yellow  spots  on  the  top. 

6.  A  yellow  line  on  the  scape. 

I  Only  the  figure,  not  the  description. 
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c.  A  yellow  spot  on  each  side  between  the  eye  aod  the  clypi 

d.  Prothorfts  sliglitly  bordered  wiih  yellow  on  its  aiite 
angles. 

e.  Protborax  not  bordered  with  yellow,  with  quite  gol 
reBectioDS. 

/.  Antenns  qaite  black.    (Bahia.) 

g.  Tibite  with  yellow  lines  or  wholly  black. 

f, .  Ciypens  polygonal,  argeiiteous,  widely  margined  with  yel 
on  both  sides;  its  anterior  margin  widely  truncate.  Aalei 
fulvous  beneath ;  the  scape  with  a  yellow  line ;  lower  part  of 
eyes  bordered  with  yellow, 

Var.  Clypeus  quite  yellow,  with  a  black  spot  or  line  in 
middle. 

Mexican  variety.  ?. — Mandibles  black  to  the  end.  Antei 
ferruginous  beneath,  except  at  the  extremity,  and  becoii 
brown  ferruginous.  Tibice  all  ornamented  with  yellow.  T1 
are  often  two  yellow  dots  on  the  front;  the  teeth  of  the  cly| 
only,  red.— Mexico. 

Small  variety.  ? '. — Of  the  size  of  the  0.  brevUhorax,  bnt  o 
ing  the  same  characters  as  the  above  variety.  Borders  of 
metathorax  more  rounded. — %.  Anteunte  and  legs  as  in  th 
variety. — Mexico. 

Re>f».  a.  diff. — This  species  differs  from  the  0.  brevithoi 
in  its  greater  size,  in  its  thorax  longer  than  wide  although  < 
square,  in  its  ciypens  ?  less  wide,  bat  strongly  bideutate,  ia 
disk  of  the  mesothorax  a  little  attennated  before,  having 
latero-anterior  borders  a  little  sinuate.  The  male  differs,  b; 
polygonal  clypeus,  truncate,  not  bidentate. 

It  approaches  yet  more  closely  to  0.  8implicicomis.—C 
pare  tbct^e  species. 

Hab.  Tropical  America.  I  possess  a  great  number  of  i\ 
mens.  1st.  From  the  hot  parts  of  Mexico  (Huasteca,  Orie 
Cordillera.  Micboacan,  etc.);  2d.  From  Colombia  and  Veneiu 
3d.  From  Bahia  and  Brazil.  They  do  not  appear  to  me  to  d 
specifically. 

Although  the  description  given  by  Latreille  of  his  0.  nasii 
does  not  agree  well  with  oor  specimens,  we  do  not  retaiu 
doubt  as  to  the  identity  of  the  species.  The  description  of  1 
reille  is  evidently  a  hybrid  description,  being  partly  of  a  fen 
paitly  of  a  male.    When  lie  said  that  the  ciypens  was  bidenl 
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be  had  seen  the  female  of  it ;  when  he  said  "  bordered  with  yel- 
low," he  had  seen  the  male,  which  be  may  have  taken  for  a  female, 
because  the  antennae  do  not  possess  a  book. 

According  to  Latreille,  the  prothorax  is  ornamented  with  yellow 
on  the  anterior  border,  and  it  has  a  yellow  dot  behind  the  eyes, 
but  we  suppose  that  be  was  rather  troubled  about  the  golden 
reflections. 

This  nnfortnnate  description  of  Latreille  has  caused  me  to 
lose  infinite  time  in  vain  researches,  without  the  least  result, 
so  that  I  have  finally  brought  myself  to  announce  the  above 
opinion  wbicb  I  think  to  be  the  only  correct  one. 

6§.  O.  Bimplicicorilis  Sad^s. — 0.  naaidenti  similliinns.  Bed  thoraoe 
panio  breviore  et  olypeo  in  utroque  sexa  truncato^  Laud  distincte 
emarginato,  9  &pioe  fiavo-bipanotato,  %  flavo-marginato. 

Odynerus  simplicieornis  Sauss.  Vespides,  III,  253,  %  (1854);Id.  Sagra*8 
HUt.  de  Cuba,  lus.  771,  pi.  19,  fig.  5.— Rev.  Zool.  X,  1858,  166 
(faaltj).— Crbsson,  Philad.  Eut.  Prooeed.  II,  1865,  165. 

9<  Total  length*  11  mm.;  wing,  9  mm. 
%  .  Total  length,  8  mm. ;  wing,  7  mm. 

9.  A  little  smaller  than  the  large  variety  of  the  0.  nasidens; 
the  same  color,  the  same  velvety  and  silky  aspect.  Clypens  a 
little  striate,  less  strongly  punctured,  truncate  at  the  extremity, 
but  biangulate,  often  a  little  bidcntate.  Thorax  a  little  longer 
than  wide ;  shorter  than  with  the  0.  nasidens^  longer  than  with 
the  0.  brevithorax;  metat borax  as  with  the  nasidens,  finely 
striate.  Abdomen  as  with  the  0.  nasidens,  Antennee  ferrugi- 
nous beneath  in  their  first  moiety ;  a  yellow  dot  on  the  summit 
of  the  mandibles,  two  at  the  base  of  the  clypens,  and  often  two 
more  on  the  front;  posterior  border  of  the  prothorax,  often  the 
anterior  also,  post-scutel,  superior  ridges  of  the  metathorax,  and 
border  of  the  segments  2-6  yellow ;  tibrse  often  ornamented  with 
yellow.    Wings  ferruginous,  with  the  end  gray. 

%.  Smaller;  clypeus  polygonal,  truncate,  offering  at  the  two 
extremities  of  its  inferior  border  a  marked  angle,  more  decided 
than  in  the  O.  auratus  % ;  its  lateral  and  inferior  borders,  yellow; 
a  yellow  line  on  the  scape  and  in  the  sinus  of  the  eyes.  Yellow 
ornaments  of  the  thorax  indistinct. 

Ress.  a.  diff. — Differs  from  the  0.  brevUhorax  by  its  clypeus, 
which  is  not  strongly  bidentate,  and  by  the  yellow  ornaments  of 
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the  thorax.  One  should  perhaps  coasider  this  epecies  as  a  vai 
of  the  0.  nasidens?  yet  it  appears  to  us  to  coDstiiuto  a  I 
species. 

Hab.  The  isle  of  Cuba.     G  9,  3  t. 

"  The  nest  of  this  species  is  somewhat  of  an  oblate  splicrii 
shape,  constructed  of  flue  earth,  of  a  beoutifuLfawiniolor.  , 
attached  to  a  slender  twig  and  measures  4^  by  6  lines;  somct 
two  neets  arc  attached  close  together,  to  the  same  twig; 
outer  surface  is  uneven,  and  on  the  upper  side  there  is  a  s 
peduiiele,  by  which  the  nest  has  been  attached  to  another  b 
The  opening  made  by  the  imago  iu  its  escape  is  large  and  all 
on  the  Bide  of  the  nest."     (Cresson,  1.  c.) 

b.  Melathorai  roundtd,  naljonning  on  each  tide  a  dentifora  angli, 

69.   0<  Argentlnus  Sahu. — Niger,  ooiifertim  pancUtai ;   mvti 

poslice   rugnaa,   rotuiidato,   atriaqaii    angulo   nulla;    saprrDB   ul'i: 

sciite-inargiiiato,   canthU   n   post-goatello   Bsiura    eejuDctia;    pn 

abdominisqne  gegmeDtoram   2i-5'  margins  postiuo  Qavo-limliila ; 

liyaliiio-furragineij,  apiue  eriEascentibas  ;  tegnlis  feirugiaeU. — ^  . 

peo  tmncalo,  flavo ;  puuuto  rrontali ;  £capa  sabtua,  Ubiia  antice,  fla 

Od^.  Argtntinut  Sluas.  Bht.  et  Mag.  du  Zoo).  XXII.ISTO,  G6,  6  ?. 

9.  Tola)  kngth,  11  mm. ;  wing,  9.5  min. 

%  .  Total  longtli,  10  inm.  1  wing,  B  mm. 

9.  Head  and  thorax  densely  and  mgosely  panctarcd,  : 

greened ;  the  punctures  small.  Thorax  a  little  longer  than  n 
Post-scutel  truncate,  very  short  and  transverse,  crested  ar 
little  crenulate.  Metathorax  posteriorly  excavated,  rugose, 
with  arcuate  edges,  circular,  forming  no  lateral  angle  whate' 
the  lateral  ridges  sharp  in  their  upper  half,  each  terminating 
tooth  separated  from  the  post-seutel  by  a  deep  fissure.  Abdo 
of  equal  width  from  bas<;  up  to  the  end  of  the  second  segment 
base  truncate  and  rounded  ;  the  whole  very  finely  punctured, ' 
very  short  hair  and  with  sericeous  gray  pile  ;  the  hinder  ma 
of  2d  segment  sometimes  slightly  depressed  or  very  slightly  c; 
liculated,  and  a  little  more  strongly  punctured  than  the  base 
Insect  deep  black,  with  very  short  gray  hair.  Antennse  bli 
a  line  on  the  binder  margin  of  prothorax  and  a  regnlar  baai 
the  hinder  margin  of  segments  2-5  yellow ;  beneath  ooly  a  n 
on  each  side  of  the  margin  of  the  2d  segment;  tegulse  raarg: 
with  yellow  or  ferruginous.     Anus  black.     Legs  black  ;   art 


ODTNERUS.  23t 

/atioDS  aud  hooks  a  little  rufous.     Wings  subbjaline  or  smoky; 
tbe  anterior  margin  rather  ferruginous. 

Var.  a,  A  little  yellow  mark  on  the  forehead. 

b.  A  little  yellow  Hue  in  the  middle  of  the  margin  of  the  1st 
segment. 

c.  The  post-scutellar  metathoracie  eminences  indistinct  or  not 
developed. 

9.  Clypeus  convex,  strigate,  bicarinate,  terminated  by  two 
angles  or  teeth,  sometimes  ferruginous. 

•  %  Clypeus  rounded,  polygonal,  pale  yellow,  widely  truncate, 
its  inferior  angles  almost  toothed.  A  line  on  the  mandibles  and 
on  tbe  scape  of  the  antennae,  a  spot  between  the  antennae,  inner 
orbits,  a  line  on  the  anterior  side  of  the  tibiae,  pale  yellow  or 
ferruginous.     Antennae  without  a  terminal  hook. 

Var,  a.  Only  the  2d,  3d,  and  4lh  abd.  segments  margined  with 
yellow. 

Ress.  a.  diff, — This  insect  has  the  appearance  of  0.  diaholicuSy 
but  it  is  a  little  larger  and  is  easily  distinguished  from  it  by  its 
metathorax,  destitute  of  lateral  angles,  but  having  elevated  ridges 
separated  by  fissures  from  the  post-scutel.  Tbe  clypeus  %  is  more 
truncate ;  its  inferior  margin  being  wide. — It  differs  also  from  0. 
hrachygasier,  by  its  metathorax  without  angles,  and  by  its  deep 
black,  not  grayish  color — velutinons  as  in  0.  nasidens  and  its 
allies. 

Hob.  The  Argentine  Republic.     Buenos  Ayres.    19,5^. 

B.  All  the  abdominal  segments  margined  with  yelloiv  or  rufous. 

a.  Superior  edges  of  metathorax  not  sharp. 

VO.  O.  Peraensis  Sausb.— Niger,  oinereo-sericeas ;  thorace  antice 
latiore  qaam  postice;  metathoraoe  vzoavato,  strigato,  inferia  tantum 
cantbis  acatis ;  abdomine  oouico,  basi  lato,  truncate,  2^  segmenti  margine 
crasse  panctato ;  post-sontelli  et  metanoti  pnnctia  2  minutis,  abdominis- 
qae  segment orum  limbo  late,  pallido-flavis ;  2<  fascia  ntrinque  aucta ; 
femoribus  tibiisqae  obscnre  rufia;  alia  anbhyalinis,  costa  aubferruginea. 
Longit,  11-12  mm. 

9  •  Cljpeo  rotandato,  emarginato,  valde  panctato,  dentlbas  2  distaDtibna 
temintito. — %.  Cljrpeo  trnocato. 

Odgn.  Peruensis  Sauss.  Et.  Veapid.  Ill,  253,  129,  pi.  zii,  fig.  4,  9  (1854). 

Hab.  Peru.     (Typus  in  Mus.  Parisiensi.) 
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b.  Superior  tdgtt  of  nttalkorax  tharp. 
Tl.  O.  bracbySBSter  Badhs. — riifter,  valde  poacUtoa,  omoino 
Talutiuui  ;  iiiKtBtliQrauia  maaratloDe  l&la,  lev-i,  ai^uuteO-SBricuB. 
qne  obtUi(aiigulata,Biip«rDe  cantliis  aruiiBttd  aculU  margliinla :  liisi 
BODtelln  pur  fldsuram  ulriiiqaitsi'JuuuliB  ;  abdomina  uralo,  baai  truT 
oapite  oianiiiD  nigro  ;  pronoti  margiiiibas  obdolete,  tegDliB  partiin, 
iHiatolto,  panoto  Babalari  et  pQDutis  2  in  angulia  Boutulli,  mvUthi 
caothia  aopDrioribaa  abdainiuiaquu  ieginentocuai  I'-S'  limbo,  fi 
priuii  fafloia  angoBta,  2'  lata ;  2'  margiue  late  arasae  pauctalo;  pc 
uJRrU,  artlbus,  tarais  et  mandlbalaritin  aplce  obacnro-rufitiueTil 
tibiis  autiola  fatvO'Tariis  ;  alU  aabbjalmid,  bldi  et  co^ta  aubferrui 
aplce   grisela. — 9'   Cljpeo  blJeiitato,  dHDtibmi   inter  se  disiau 


Var.J  Margins  of  the  abdominal  segments  narrow;  ant 
ferruginous  beneath;  wings  hyaline,  with  fuscous  veins. 

Very  similar  to  0.  naxidens ;  but  also  very  distinct,  the  o 
men  not  being  as  conical  and  the  2d  segnieut  more  elongate 
antenniB  arc  also  more  slender. 

Hab.  Brazil.    (Paris  Mnsoam  and  coll.  of  author.) 

This  can  be  well  distinguished  from  Ckarlergua  ckarti 
(Hocial  wasp)  by  its  truncate  or  bidentatc  clypcua  (not  f.ngul 
ltd  long  mandibles,  its  wider  first  abdominal  segment,  etc. 

T!X.  O.  GuadulpenslS  Sidbs.— ^liger,  Ta1d«  piinclalaB ;  cap! 
tlioraue  rogosU,  abilomiDia  eeginpnti  2'  iiiirgm-)  et  Si!H|UeulibHj 
puDolatU;  linea  maiidLbnlaraiii  et  ecapi,  maonia  frnntall,  pronoto  an 
HDp«riie,  tegaija,  mauuU  aabaUri,  maciili-i  2  BcatulM,  piut-Mii 
metauolo  ntrlnqao,  flavU;  abldininia  sM^;ineutM  1°,  2^  flavo-mirgi  ii 
primi  Taatia  utrinque  aDi;la ;  stiifiDtfiiti^i  ^t-S  Boppnie  fulvn,  eahtiT'  f 
tenaiter  Uinbilis  ;  tibtis  tit  tantis  DbtIa  ;  alia  flavi-acHntibai  apic 
matU  — 9-  Cl^peo  flavo,  nigro-raaoalalo.  —  %.  Cljpeo  trnncato,  ] 
gonali,  flavo. 

Vuriat.   Proiinti  aogalia  po-tici*  nlgrrK. 

0.  culitnti  ftlHniaairons  1  ab  ill"  distincta  dlffnrt;  ntBtnra  panlomin 
mandibulU  nigria,  flaTO-notatia ;  pmimtn  Trnqoenter  onmino  d 
ant«DDaraiii  Bcapo  nigro,  linea  flara  ornata;  cniia  et  ft-mariba-i  nii 
abdomlnia  primo  Fegmento  iaud  acale  tranmfo';  segmentia  3-0  n 
taDUlter  Savn-marginatiB. 
Orfjn.  G«<xdalpenttt  Sios*.  Et.  V.'spi'les,  [,  182,  78  (1862). 


>  In  onr  %  Bpeolmen  tht^  flnt  *t>,iiin?nt  oSen  a  bi 
I  think,  may  ba  a  tawta  accident  of  puni^turAlioii. 
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Bess,  a,  diff. — In  this  species  the  clypeus  %  is  hexagonal,  as 
broad  as  long,  truncate,  while  in  0.  cubensis  %  it  is  longer  than 
broad,  bidentate,  and  its  greatest  width  is  situated  lower  than 
the  middle.  The  abdomen  is  not  as  conical,  not  sharply  truncate 
at  base ;  the  hinder  margin  of  the  2d  segment  and  the  following 
are  more  roughly  punctate,  etc. 

T3«  O*  zonatus  Saubb. — Niger,  panotatus ;  thoraoe  qnadrato,  paalo 
loDgiore  qnam  latiore,  metauoto  excavato,  aonte  marginato,  biangnlato; 
pancio  frontali,  pronotl  margine  antico  et  postico,  macala  sabalari, 
tegnlis,  scatelli  panctis  2,  post-Boutello,  metauoti  canthis,  abdominis  seg- 
meDtorum  margine,  tibiisqaepartim,  flavia;  alia  nebalosia. — ^.  Cljpeo 
poljgonali  flavo,  argeutato;  antennia  sabtas  ferrugineis,  soapi  linea 
flaTa. —  9  ^* 

Odyn,  xonatus  Saitss.  Revae  de  Zool.  XXII,  1870,  57,  8,  % . 

Total  length,  11  mm. ;  wing,  8  mm. 

Head  and  thorax  cribrose.  Thorax  square,  a  little  longer  than 
wide.  Its  anterior  margin  concave,  its  angles  rather  produced, 
but  not  acute.  Post-scutel  truncate.  Metathorax  much  exca- 
vated ;  its  edges  very  sharp,  forming  on  each  side  an  angulated 
tooth.  Abdomen  conical,  truncate  anteriorly  (but  not  sharply) ; 
the  margin  of  2d  segment  and  those  following  strongly  punctate. 

Black,  with  short  fulvous,  but  not  velutinous  hair;  a  spot  on 
the  mandibles  and  a  dot  between  the  antennse,  a  narrow  band  on 
the  anterior  margin  of  prothorax,  a  wider  one  on  the  posterior 
margin,  a  spot  under  the  wing,  wing  scales,  a  spot  on  each  side 
of  the  scutel,  post-scutel,  and  the  ridges  of  the  metathorax,  yel- 
low; all  the  segments  of  the  abdomen  margined  with  yellow,  the 
fasciie  of  the  first  two  segments  the  widest ;  that  of  the  first  a 
little  wider  on  the  sides.  Knees  and  tibise  outside  and  the  first 
tarsi,  yellowish.    Wings  cloudy. 

%,  Clypeus  polygonal,  truncate  or  snbmarginate,  yellow,  sil- 
Tery;  labrnm  and  scape  beneath,  yellow;  the  remainder  of 
antennffi  ferruginous  below ;  emargination  of  the  eyes  argenteous. 

Ress.  a,  diff. — This  species  comes  very  near  to  0.  prsecox 
Saoss.,  and  may  be  a  local  variety,  with  all  the  segments  margined 
with  yellow,  or  even  a  variety  of  0.  guadulpensia,  wi*h  the  orna- 
ments reduced. 

Eab,  Cayenne.    (Author's  collection.) 

Observation, — The  extremity  of  the  antennoe  being  broken  oflf, 
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we  are  not  sure  that  this  insect  belongs  to  this  groap,  altk 
the  appearance  is  quite  tliat  of  0.  cubensia  and  neighbors, 
might  possibly  go  to  the  group  of  the  Odjueri  with  hooke 
auteone  f 

C.   Only  the  first  two  abdominal  aegmenla  margined  with  ye! 
(TVte  Zd  and  ilk  aomelimea  indinlinclly  marginale.) 

T4.  O.  Gari  Spin. — Croasas,  thuraoe  quadnto,  postioa  late  tKV 
obtasangiilato;  abdomiDs  bravj,  lato,  uonloo,  baei  trancato,  prioia 
luenlo  aeouadoaqullata;  macala  tronlali,  orbitU  iuterDia,  soapo  aal 
pronoti  marijiiie  aiitico,  margine  pcMtiuo  teuuiter,  macula  Bnbalari,  [ 
scDtello,  loaouHa  2  metannli  Bunimi  sbdomiuisqae  segmeDlornm 
limlio,  albidls  ;  alU  Bubbyaliuia  aDlioe  BubrerrngiDeia,  apiM  grid«id 

% ,  Clypeo  Bubemargioato,  luteo. —  ( T. 
Od}«.  Gayi  Spiitola,  In  Qay'i  Hist.  fls.  de  Cbile,  Zool.  VI.  2S0  (!f 
—  Saosb.  Vupidiia,  I,  170,59;  pi.  %i\\,  ig.  7,  %. 

Sab.  Chili.    (Type  in  the  Paris  Museum.) 

VS.  O.  prsecox  Sadsi. — Niger,  oaplts  et  tlioraoeooDfartlm  pnncli 

abdomiiie  aericaote,  oniiiuo,  bas!  lata;  macula  maud  ibn  la  ram,  t 
frontia  Tertioali,  pronoti  margins  postico,  Deo  con  antioo  leiia 
mncala  snbalari,  punotla  2  Id  scutuUI  nognHs,  poat-Bculello,  macal 
tnutanotl  abdomini:«qae  aegineiitarum  I',  2'  margins,  QaTis ;  reliqao 
marglne  fiuco  ;  tibiis  Baro-liaaatia  ;  taraia  foaco-feTragiaeis  j  alia  : 
byalitiis,  ooata  obscarior«. 
5.  Cl;peo  aploe  dentulla  doobna  rnfla. — %f. 
OJj/R.  pracax  Sadbb.  Et.  Voap.  lU,  2fi4,>  130 ;  pi.  z<,  fig.  9,  $ ,  (1E:I' 

Hab.  The  Bonthcra  parts  of  Brazil  and  Uruguay.  (P 
Museum.) 

Observation. — This  specica  may  possibly  belong  to  the  Dlvi; 
Odynerus  with  hooked  male  anteiinoe?  Imt  its  peculiarities  bi 
it  nearer  to  the  species  of  Division  Pachodynerua. 

¥6.  O,  tM  PlatSB  Saoss.— Nlgrr,  panotatna :  abdoraine  serireo, 
tmnoatDi  cl/peo  9  aplce  den' alia  2  fTragioeis  trrminalo,  scapo  bd' 
rDfo  :  pronoti  margtoe  poBtloo,  aignatara  anbalarl,  pnnclU  3  li^Dlai 

I  The  note  fnleroalaled  in  the  tpzt  of  the  description  of  Ihii  sp 
rernrred  it  to  the  hnsdlng  A  <8raiip  of  tha  0.  Mtgirrn).  One  more  of 
ehefs  dVnfre  of  tbe  printer,  wbo  in  the  caaBs  of  all  otber  morn  gi 
faalti  tntrodaoed  hj  kla  negllgenee  into  mjr  irork  on  the  Veiipidas. 
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flaWs ;   abdominis  aegmeutoratn  l\  2'  margipe  fiavo,  3',  4-  tenaitor 

flavescento;  tibiis  ]%  2^  linea  flava;   alia  ferragineis  macula  radiali 

fiiaca. 

Odsn,  La  Plata  SAua&  Rev.  et  Mag.  de  Zool.  XXII,  1870,  52,  2  9 . 

9.  Total  length,  12  mm. ;  wiag,  9.5  mm. 

9.  Form  rather  slender,  very  much  as  in  0.  cubensis  and 
tibialis.  Clypeus  pyriform,  strigate-puuetate,  terminated  by  two 
little  ferraginous  teeth.  Head  and  thorax  densely  punctate. 
Post-scQtel  truncate,  ridged  but  not  crenulate.  Metathorax 
excarated  in  its  whole  width,  forming  on  each  side  an  indistinct 
angle;  its  superior  edg^s  convex,  very  sharp,  their  superior 
extremity  hardly  separated  from  the  post-scutel  by  a  fissure,  not 
forming  salient  teeth;  the  inferior  edges  straight  or  a  little  arched 
coQca?e.  Abdomen  polished,  silky,  the  first  segment  as  wide  as 
the  2d,  almost  sharply  truncate. 

Black ;  scape  ferruginous  beneath ;  a  fine  line  along  the  poste- 
rior edge  of  prothorax  and  a  very  slender  one  along  the  anterior 
margin,  on  each  side,  two  spots  on  the  tegulse,  a  mark  under  the 
wing,  a  line  on  post-scutel,  and  the  superior  edges  of  metathorax, 
Telle w.  Segments  1,  2  of  the  abdomen  narrowly  margined  with 
yellow ;  the  extreme  margin  of  the  Ist  brown ;  segments  3-5 
narrowly  margined  with  brown  or  yellowish.  Knees  and  claws 
ferraginous.  Tibiae  1st  and  2d  anteriorly  with  an  indistinct  yellow 
line.  Wings  ferruginous  along  the  anterior  margin ;  the  radial 
cell  brown. 

Bess.  a.  diff. — This  is  possibly  the  same  as  O.  preecox,  and  I 
shoald  not  have  distinguished  this  from  it,  if  in  the  description  of 
praecox  it  was  not  said  that  the  metathorax  was  rounded,  while 
here  the  superior  edges  are  very  sharp. — It  much  resembles 
tibialis,  but  the  livery  is  rather  different  and  it  varies  also  in  its 
metathorax  not  sharply  bidentate,  its  abdomen  not  as  conical,  its 
first  segment  not  as  sharply' truncate,  shorter,  etc. — From  zoncUus 
it  differs  in  its  livery  and  the  same  changes  in  the.  form  of  the 
prothorax. 

Hab.  The  Argentine  Republic.     Buenos  Ayres. 

•^*  0.  tibialis  Sadss. — Niger,  oinereo-birtns ;  dense  pcnotatus ;  tboraoe 
qnadrato,  9  longlore  qpam  Utlore,  %  cnbico,  depresso ;  metanoto  bi- 
dentato,  aontisaime  marginato;  abdomine  valde  conioo  basi  acute  trun- 
cate et  cantbnro  aoatnm  tranaversam  efficiente;  segmentorum  2-5 
nargine  panctato.  Ifacala  mandibalaram,  pronoti  margine,  tegallBi 
'6' 
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macula  subalari,  post-soatello,  metanoti  macnlia  2  supeme  abdominis- 
qae  segmentoram  limbo  1,  2  flavis  ;  tibiis  extas  flavia ;  alia  ferrngineis, 
apioe  Dabecula  fasca. — Longit,  11  mm. ;  alae,  9  ram. 

9  •  Clypeo  piriformis  grosse  panctato,  apice  sabbidentato  saperne  flavo. 

% .  Clypeo  ovato,  flavo,  apice  snbmarginato ;  aDtennaram  sc&po  fla?o 
fasclato ;  flagello  apioe  haad  uncinato. 

Odyn,  tibialis  Sauss.  Et.  Vespid.  I,  183,  78  (1852),  J 

Bess,  a,  diff. — This  has  the  form  of  0.  cuhensis,  from  which 
it  differs  by  its  black  forehead,  antennae,  scutel,  and  feet ;  by  its 
thorax  not  so  strongly  punctured,  by  the  edges  of  metathorax  not 
so  much  separated  from  the  post-scutel,  and  by  the  clvpeus  9 
more  coarsely  punctured  and  not  distinctly  bidentate,  while  the 
male  has  the  apical  margin  of  the  clypeus  a  little  concave,  with 
acute  angles. 

Hab.  Venezuela.    Caraccas  9.     (Hayti  %.) 

Observation. — The  9  comes  from  the  collection  of  De  Romand, 
whose  etiquettes  are  not  always  exact.  The  male  is  labelled  as 
caught  by  me  at  Hayti.  This  male  is  certainly  of  the  same  spe- 
cies as  the  female.     The  species  may  come  from  St  Domingo. 

Y9.  O.  Cubensis  Sadss. — Niger ;  capite  et  thorace  dense  oribri  instar 
puDctatis;  pronoto  autice  sobcoarctato ;  post-scatello  truncate,  trans- 
versim  tenaiter  carinatp ;  metanoto  verticali,  excavato,  utriuque  deute 
instructo,  superne  canthis  acutissimis  marginato,  his  a  post-scatello 
fissura  sejunctis  ;  abdomine  conico ;  primo  segmento  antioe  acate  trun- 
cato  canthum  transversum  efficiente ;  seonndi  segmenti  margine  pune- 
tato.  Mandibulis,  macula  frontali,  antenuarum  articnlis  1°,  2^,  pro- 
Doti  margine  autico  late,  tegulis,  macula  sabalari,  scutelli  maculis  2. 
post-so ntello,  metanoto  snmmo  utrinqae,  abdominis  segmentorum  1-2 
margine  (primi  fascia  in  lateribus  aucta),  et  pedibus,  flavis  ;  abdomiuis 
segmentis  4-6  rufls,  et  frequenter  tertio  rafo-limbato ;  alia  ferragio^^ 
apice  fusco-nebulosis. — Longit,  11  mm. ;  alse,  9.5  mm. 

9.  Thorace  longiore  quam  latiore ;  clygeo  piriformi,  punctate,  flavo, 
macula  nigra,  apice  bidentato  dentibus  angulatis. 

%  .  Thorace  magis  cubico ;  clypeo  orato,  flaro,  laevi,  apice  trancato,  bian- 
gulato;  oculornm  sinu  flavo-marginato.     Antennis  apice  simplicibo:** 

Odyn,  cubensis  Sauss.  Et.  Vespid.  I,  181,  75 ,»  pi.  xviii,  flg.  8  (1852). 

Hab.  Cuba.     (2  9,  2  S.) 

*  In  this  description  I  have  mingled  the  form  of  the  clypeus  9  ^i*^  *^* 
description  of  the  %  ,  don1}tles8  because  the  simple  antenna  of  the  %  ^^ 
me  to  take  a  ^  for  a  9  • 
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TO.  O.  Calitornicus  Sauss.  (PI.  III.  fig.  17,  17  a)— Medias,  niger, 
falvo-tomentosas ;  clypeo  9  piriformi  valde  punotato;  thorace  lasvi, 
teoniter  punotato  ;  metanoto  baud  ragoso,  biangalato,  sed  oanthia  obli- 
teratifl,  doc  acatis,  neo  ragosis ;  abdomine  oonico,  segmentis  2P  et  seqnen- 
tibns  in  margiue  rugose  punctatis  ;  fascia  arcuata  summi  clypei,  pronotl 
et  abdominis  segmentorum  1',  2'  limbo,  macula  snbalart,  puuctis  2  iu 
tegulis,  post-scutello  et  metanoti  cantbis,  luteis ;  antennis  fronte  et 
pedibus  immaculatis  ;  alis  diaphanis,  venis  fuscis.    ^ . 

(Wya.  Caii/ornicus,  Sadss.  Rev.  et  Mag.  de  Zool. XXII,  1870,  67,  9,  J. 

Total  leugtb,  11  mm. ;  wing,  9  mm. 

9.  Size  and  form  of  the  0.  foraminalus,  clypens  pyriform, 
strongly  punctured,  terminated  by  a  little  border  channelled  by 
a  fossette  and  appearing  bidentate.  Head  finely  punctured. 
Thorax  not  retracted  before,  its  surface  smoothf  shining,  bearing 
some  quite  fine,  separated  punctures  (at  times  effaced,  especially 
io  the  middle  of  the  mesothorax  and  of  the  scute!) ;  post-scntel  a 
little  pad-shaped,  finely  crenulate  (or  smooth) ;  metathorax  not 
ragose  above ;  its  concavity  wide,  smooth,  and  shining,  finely 
striate ;  it  occupies  the  whole  width,  but  its  ridges  are  rounded, 
or  at  least  blunted,  not  salient  on  the  summit  (although  delicately 
formed),  but  smooth,  not  rugose,  nor  cribrose ;  on  each  side  an 
angle,  blunt  or  even  rounded,  according  to  individual  specimens. 
Abdomen  quite  conic;  the  first  segment  truncate,  but  without 
sharp  ridge ;  the  second  offering  along  its  border  a  flat  impressed 
band,  carrying  a  narrow  band  of  very  coarse  punctures,  but  the 
extreme  border  smooth.  The  following  segments  strongly  punc- 
tured. 

Insect  black,  clothed  on  the  head  and  thorax  with  a  strong  pile 
of  tawny  or  grayish  hair ;  its  hair  very  abundant  on  the  meta- 
thorax. A  spot  on  the  mandibles,  an  arcuate  band  (or  two  spots) 
on  the  summit  of  the  clyp^us,  a  regular  border  on  the  prothorax, 
a  spot  under  the  wing,  post-scutel,  ridges  of  the  metathorax,  and 
a  border  on  the  first  two  segments  of  the  abdomen  (the  first 
widened  on  its  sides),  of  a  pale  yellow;  antennsd  and  legs  entirely 
black ;  the  tarsi  ferruginous  toward  the  end  only.  Wings  trans* 
parent,  a  little  smoky ;  nervures  brown.  Wing  scales  having  two 
yellow  spots;  their  middle  occupied  by  a  brown  spot. 

Var.  a.  Two  yellow  spots  on  the  extremity  of  the  clypeus.    ♦ 

6.  Inner  border  of  the  orbits,  a  spot  on  the  front,  a  dot  behind 
each  ey^,  two  dots  on  the  angles  of  the  scutel,  a  spot  on  the 
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knees,  whitish ;  anterior  tibioe  ferruginoas  or  whitish ;  3d  and 
4th  segments  of  the  abdomen  bordered  with  whitish  beneath;  3J 
finely  edged  above  with  this  color. 

Bess,  a.  diff, — This  Odynerus  resem6Ies  the  0.  Megmra  in  its 
whitish  ornaments,  but  it  is  smaller.  Its  smooth  thorax,  its  meso- 
thorax  without  longitudinal  grooves,  its  metathorax,  smooth, 
biangulate  and  without  little  teeth  behind  the  post-scatel,  its 
immaculate  front,  and  its  transparent  wings  distinguish  it  super- 
abundantly. 

The  same  characters  distinguish  it  from  the  0.  foraminatu^ 
and  the  0.  leucomelas. 

Hah.  Lower  California.  I  have  received  divers  specimens  ? 
collected  at  Cape  St.  Lucas  by  Mr.  John  Xanthus  and  others  from 
Southern  California  (Berton). 

Observations, — This  species  has  much  of  the  form  of  the  0. 
cubensis,  but  the  male  being  unknown  to  me  I  place  it  with 
Hesitation  in  this  division.  If  the  male  proves  to  have  antenns 
terminated  by  a  hook,  the  species  will  find  its  place  in  the  Di?!- 
sion  Odynerus,  next  the  O,  Alvaradi.  With  the  0.  Erinnys  it 
is  the  only  Pachodynerus  yet  known  to  inhabit  the  boreal 
temperate  zone. 

2d.  Section. — Form  more  lengthened;  thorax  lengthened  square 
or  retracted  behind.  Abdomen  less  conic,  more  cylindrical 
or  depressed, 

a,  AH  the  segments  of  the  abdomerif  except  the  first,  bordered  with  yellow, 

80.  O.  diabollcus  Sadss. — Gracilis ;  capite  et  thorace  dense  rngoM 
panctatis;  pronoti  margine  aiitico  concavo,  Babcristato,  angalis  sab- 
aoatia ;  post-Bontello  truucato,  transverse  oristato-crennlato,  metanoto 
ezcavato,  utrinqne  bispinoso,  marginibus  ezcnvationis  acatis  veKica- 
libus,  snperne  evanesoentibus;  abdomine  sabdepresso,  antice  rotundato- 
trancato ;  segmento  satis  eloagato.  Omnino  uiger,  abdominis  segmentis 
2-6  flavo-ochraoeo  liinbatis ;  tarsis  apice  fascescentibus ;  alis  nebulosis. 

9  •  Clypeo  bicarinato,  apioe  bidentato,  vel  acute  biangalato. 

%  •  Clypeo  polygonal],  apioe  trnncato,  1ateo-arg»>ntato ;  labro,  antennaram 
Boapo  sabtas,  macula  frontali,  fascia  in  sind  ocularly  luteis. 

9»  Total  length,  12  mm. ;  wing,  9.5  mm. 
% .  Total  length,  11  mm. ;  wing,  7.5  mm. 

Odyn.  diabolicus  Saubs.  Vespide<i,  I,  171,  60  (1852);    III,  230.-'BeT. 
et  Mag.  de  Zool.  X,  1858, 167,  6. 
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A  very  distinct  species  in  the  form  of  its  metathorax.  The 
bteral  tooth  of  metathorax  is  formed  principally  by  the  lateral 
ridge,  and  placed  quite  oatside  of  the  margin  of  the  excavation, 
which  is  situated  more  inside,  and  rather  distant  from  the  tooth. 
There  is,  in  addition,  a  very  long  spine  on  each  side,  on  the 
inferior  edges  near  the  articulation  of  the  abdomen.  It  has  much 
the  appearance  of  0.  argenlinuSf  but  the  metathorax  is  without 
lateral  angles. 

ifa6.  South  America;  Brazil,  Yenezuela  (author's  collect.). 

6.  Abdomen  varied  with  black  and  rufous, 

81*  O*  Erinnys  Lbpbl. — Niger,  valde  punctatus,  gracilis;  thorace 
postice  atteiiaaio ;  metauoto  longe  bispinoao,  cautliid  acatissimis  mar- 
ginato;  abdomine  bast  truiicato;  in  margiiiibud  valde  piinctato ;  ore, 
macula  frontali  et  aotennarain  articalis  1-5  rufi:i ;  pronoto,  tegalis, 
po8i-$cuteilo,  metanoti  angulis,  abdotniaid  primo  segmento  superne  et 
secuudi  margine  pedibusque,  rufi^;  alia  infadcatis,  ooata  subferruginea. 

9*  Cljrpeo  piriformi,  craaae  pauotato,  bicarioato,  apice  biaugulato,  apico 
et  baai,  rafia. 

^.  Clypeo  polygonali,  lateo,  argenteo-serioeo,  subbideDtato ;  anteuuis 
apice  baud  uncinatia. 

ViiriaL  Primo  et  seoaudo  abd.  segmeutis  flaycr-margiaatis. 

Odifn.  Erynnis  Lbp.  St.  Faboeao,  Hym6n.  II,  645,  30  9  (1841). — Sauss« 
Yespidea,  I,  178,  70. 

Total  length,  16  mm. ;  wing,  11  mm. 

9.  Form  slender,  moderately  lengthened.  Head  and  thorax 
coarsely  cribrose ;  this  last  quite  lengthened,  retracted  behind  ; 
post-scutel  finely  crenulate;  metathorax  having  its  posterior  face 
a  little  retracted ;  strongly  excavated,  a  little  oblique,  smooth, 
finely  striate;  bordered  with  abrupt  very  trenchant  ridges,  which 
are  armed  on  each  side  with  a  long  spiniform  tooth,  prism-shaped, 
and  prolonged  obliquely  backward ;  it  is  placed  sufiBciently  low 
for  the  inferior  ridges  of  the  metathorax  to  be  almost  horizontal ; 
these  last  offer  beyond  on  each  side  of  the  valves  of  articulation 
with  the  abdomen,  a  second  distinct  spine.  The  superior  ridges 
are  sinuous  and  terminate  under  the  post-scutel  by  an  arc  or 
nearly  a  right  angle;  seen  in  profile  their  snmmit  terminates  in  a 
pyramidal,  although  but  little  acute,  angle,  placed  quite  behind 
the  post-scutel  and  separated  from  it  by  a  triangular  notch. 
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Abdomen  of  little  width;  finelj  panetured,  the  first  segmeDt 
long,  almost  as  wide  as  the  2d,  and  boldly  truncate  on  its  ante- 
rior  face;  the  2d  cylindrical;  its  posterior  border  and  the  follow- 
ing segments  strongly  punctured. 

Insect  black,  clothed  with  a  short  grayish  pil&  Mootb, 
extremity  and  summit  of  the  clypeus,  a  spot  on  the  front,  articles 
1-5  of  the  antennee,  red.  Prothorax,  wing  scales,  superior 
angles  of  the  clypeus  and  legs,  equally  red.  First  abdomiual 
segment  above,  wholly  of  a  sombre-red ;  the  second  bordered  with 
red ;  the  border  of  3d  and  often  the  anus  slightly  ferruginous. 
Wings  brownish,  with  Tiolet  reflections ;  the  side  a  little  ferru- 
ginous. 

Var,  The  1st  segment  adorned  with  an  orange  border;  the 
border  of  2d  passing  also  into  orange. 

9 .  Clypeus  pyriform,  very  coarsely  cribrose,  bicarinate  toward 
the  base,  prolonged  and  strongly  truncate  at  the  extremity ;  its 
little  border  biangulate  but  straight. 

% .  Clypeus  polygonal,  a  little  longer  than  wide ;  pale  yellow, 
covered  with  silvery  hair ;  its  anterior  border  subconcave,  sub- 
bidentate.  Antennae  simple,  terminated  by  a  very  small  sharp 
nipple.  Inner  border  of  the  orbits  yellow  or  ferruginous ;  the 
frontal  spot  yellow.  Ridges  of  the  metathorax  still  more  tren- 
chant, terminated  superiorly  by  a  more  acute  angle  of  a  pyramidal 
form. 

Var,  Clypeus  orange. 

Ress,  a.  diff. — This  species,  although  similar  in  colors  with  0. 
Boscii  and  0.  arvensiSf  differs  essentially  from  them  by  its 
lengthened  thorax,  strongly  retracted  behind,  by  its  little  meta- 
thorax, by  its  long  metatboracic  spines,  its  much  more  trenchant 
and  elevated  ridges,  its  slender  form,  its  clypeus  longer  than 
wide,  and  the  simple  antennae  of  the  males. 

The  form  of  the  abdomen  slightly  recalls  that  of  the  0.  isedus; 
the  livery  that  of  O.  dorsalis,  variety. 

Hab.  The  Southern  United  States.  Carolina.  Florida.  3  ? 
1  %  from  Florida  (E.  Norton). 
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•   •  Diviflion  ODYNERUS. 

SAU88.,  III"^  divis.,  Sisot.  Il<^  (St.  Vesp.  I,  177) ;  Divia.  Epsilon^ 

Sect.  II<^  (ibid.  Ill,  254). 

Forms  as  in  Division  Pachodynerus,  but  often  more  elongate; 
(he  thorax  more  cubical,  always  in  shape  of  an  elongate- 
square,  often  rcUher  narrowed  behind.  Abdomen  conical  as 
in  Pachodynerus,  or  ovate-conical,  but  the  first  segment 

ALWAYS  FULLY  INCLUDING  THE  BASE  OF  THE  2d.  (By  excep- 
tion, irregularly  contracted  at  ba^  of  the  2d  segment,  the  first 
segment  being  smaller,  rather  cup-shaped. — O.  Morelii.) — 
Antennx  of  the  males  terminated  by  a  hook. 

The  Odyneri  of  this  Division  have  forms  quite  approximating  to 
those  of  Division  Pachodynerus,  forms  which  have  been  described 
above,  and  they  differ  from  these  principally  in  the  antennse  of 
the  males  which  have  the  13th  joint  recurved  into  a  little  hook. 

As  these  forms  are  not  exactly  alike  in  all,  we  arrange  the  spe- 
cies in  a  series  in  which  we  can  follow  the  thorax  as  it  becomes 
more  elongate,  and  rather  contracted  behind,  with  the  metathorax 
becoming  more  and  more  rounded,  losing  its  sharp  edges,  while 
the  abdomen  is  less  conical  and  more  and  more  ovate-conicaL 

This  Division  includes  quite  varied  types,  principally  charac- 
terized by  the  modifications  of  the  metathorax  (which  is  sharp, 
spined  or  rounded,  and  blunt),  and  by  the  form  of  the  abdomen, 
quite  conical  or  elongate  and  more  ovate.  The  more  elougate 
species  pass  into  the  forms  of  the  Division  Slenodynerus.  As 
these  distinctions  are  difficult  to  establish,  I  have  prepared  a 
tabular  statement  of  them. 

Table  to  (usisi  in  diMtinguisking  the  Division  Odtnbbus  and  Stevodthbbub, 

with  regard  to  Pachodtvehus. 

Post-icatel  tranoate ;  abdomen  conical.  /  PaehodyneruM. 

t  Odgnerus. 

Post-Motol  tranoate;  abdomen  Bpindle-shaped,  the 
ilrat  segment  ratb«r  subpetiolate  or  fannel-shaped.       Stenodgnerus, 

PoBt-ecatel  not  truncate ;  obliqae,  posteriorly  angalate, 
punctate.  Stenodgntrus. 

Thorax  oabical.  Pachodgntrus. 

{Pachodgnerut, 
Odgnerui. 
SlenodgneruB, 
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f  Saperlnr  face  of   metathoraz  prodaoed   beliiud  tl^j 

ft 

post-Bcutel.  Stenodifnerui, 

Superior  faee  of  metathoraz  not  prodaoed  behind  the 
poflt-scatel. 

a.  Truncate,  with  the  post-scntel.  |  Pachodsnenu, 

i  Odynenu. 

6.  Trnnoate,  without  the  post-soatel,  whioh  is  not 

truucate.  Stenodijnenu. 

'  Abdomen  elongate,  its  base  widely  trnnoate.  i  Q#    Ad 

r  Pachodjfnenu, 
-    Abdomen  conical.  i  •u    _  . 

I  Abdomen  spindle-shaped,  contracted  at  base,  the  first 
l^      segment  funnel-shaped  or  o up-shaped.  Stenodynenu* 

First  abdominal  segment  longer  or  as 

long  as  wide.  Stenodynerua* 

First  abd.  segment  having  its  saperior 

#  Pachodynenu, 
face  wider  than  long.  \  Odynems. 

i  Stenodynerus  (bjr  ezoeptiOD). 
First  abd.  segment  more  strongly  punc- 
tured than  the  second.  Stenodynerus* 
First  abd.  segment  not  so  strongly  pane- 

(  PachoduneruB* 
tured  88  the  second,  smooth.  \  ^^ 

I  OdyneruB, 

First   and    second    segments  equally 
punctured.  {  q^"^^^*^*'  }  «x<»P«on*^lr- 

The  insects  of  this  group  have  a  marked  tendency  to  becoae 
rugose,  and  the  border  of  the  2d  abdominal  segment  is  cribrose 
with  strong  punctures ;  in  general,  at  any  rate,  it  offers  a  zone, 
rugose  and  a  little  impressed  or  channelled. 

But  there  is  a  set  of  species  which  offers,  on  the  contrary,  a 
smooth,  shining  body,  with  a  tendency  to  omit  the  punctures. 
This  type  is  represented  here  by  the  0.  hidens  only,  but  is  met 
again  in  other  genera. 

The  species  presenting  a  rugose  body  offer  a  great  similaritj 
to  the  European  species,  and  this  similarity  goes  so  far  that  one 
might  attempt  to  indicate  with  certainty  among  them  the  Euro- 
pean type  from  which  they  seem  to  be  derived.  So,  for  example, 
the  0.  {Rhynchium)  dorsale,  derived  from  the  Rhynchium  ocu- 
latum;  the  O./oramincUns  from  the  O.  simplex^  etc.,  while  those 
having  a  smooth  body  which  have  been  identified,  are  of  a  type 
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exclasirely  American.  The  0.  hidens  in  particular,  with  its  great 
size,  its  black-violet  wings,  its  white  ornaments,  forming  large 
spots,  its  smooth  body,  is  a  type  of  which  the  form  has  no  simi- 
larity either  in  Europe  or  elsewhere,  while  it  recalls  other 
species  peculiar  to  North  America  (Monobia  uncincUa,  AncUlro- 
ceruH  4 -sect us). 

The  species  which  form  the  Division  Odynerus  occupy  in 
America  principally  the  northern  temperate  zone.  They  appear 
to  be  yet  more  numerous  in  North  America  than  in  Europe. 

Table  to  assist  ike  determination  of  the  species  of  Division  Odynerus, 

Nota. — Compare  0.  Crypticus  (No.  95),  which  oould  not  be  introdaoed 
into  this  table,  not  being  sufficiently  well  known  ;  and  at  the  end  of  the 
genus,  the  list  of  species  incerta  sedis, 

1.  Second  abdominal  segment  having  a  particular  form. 
2.  Second  abdominal  segment  deformed. 

3.  Swollen  postetiorly,  forming  two  gibbosities,  its  margin  rery 
deeply  oanalicalate  and  much  reflesed.        110.  cluniculus, 
3, 3.  Without  strong  gibbosities  ;  the  margin  only  strongly  canalicu- 
late. 111.  Morelii. 
2,2.  Second  abd.  segment  produced  in  the  middle,  forming  a  sharp 
angle  or  tooth.  prodactusA 
1,1.  Second  abd.  segment  not  deformed,  normal,  not  swollen. 
2.  Wings  black  or  fuscous,  with  yiolet  iridescence. 
3.  Ornaments  of  the  body  white  or  luteous. 
4.  Metathoraz  black,  2d  segment  margined  with  luteous. 

101.  Megara, 
4, 4.  Metathoraz  maculate  with  luteous  ;  2d  segment  not  margined 
with  luteous.  90.  hidens, 

3, 3.  Ornaments  of  the  body  yellow  or  rufous. 

4.  Metathoraz  angulate. 

5.  First  abd.  segment  sharply  truncate  at  base. 

82.  Hidalgif  var, 

5,  5.  First  abd.  segment  not  so  sharply  truncate,  more  rounded. 

84.  f  dorsalis.^ 
93.  I  annectens, 
4,4.  Metathoraz  rounded  ;  insect  velutinous.       109.  Romandinus. 
2,2.  Wings  snbhyaliue  or  clouded  or  ferruginous. 

3.  Body  much  adorned  with  rufous ;  prothoraz  often  rufous. 
4.  Metathoraz  not  forming  on  each  side  a  lateral  dentiform  angle. 

'  Compare  at  the  end  of  Genus  Odynerus^  the  species  incerta  sedis, 
'  Compare  also  O,  Boscii  and  arvensis^  sometimes  with  rather  obscure 
wiogs. 
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6.  luseot  blaok  and  dall  rafons,  with  jellowUh  ornaments; 
body  velatiuouSy  hairy. 
6.  Second  abd.  segmeut  not  oanalicalate.     108.  Guerreri, 
6y  6.  Second  abd.  segment  having  its  margin  stronglj  canali* 
culate.  111.  Aforelii. 

6,  5.  Insect  fvrragiuons  and  black,  with  bright  yellow  ornaments; 

abdomen  politshed,  not  yelatinas.  *  \  annu  a  us. 

106.  ^pratensU^ 

4f  4.  Metathorkx  forming  on  each  side  a  dentiform  angle. 

6.  Sice  vary  large. 

6.  Wings  smoky.  84.  dorsalU, 

6,  6.  Wings  ferrugiuoas.  ®^-  {  ''^^^^"'- 

86.  ^  consort, 

6,  5.  Size  medium  or  small. 

6.  Superior  angles  of  prothoraz  not  prominent* 

99.  /  apicaiia, 

7.  Wings  smoky.  94.  j  annulatus, 

92.  ^  arvensis, 
7, 7.  Wings  ferruginons. 

8.  Second  abd.  segment  not  oaualionlate. 

9.  Size  smaller.  98.  $pectabili*. 

n  n    a.      ,  94.  f  annuiatuB, 

9,9.  Size  larger.  \ 

99.  ^apicaltt. 

8,  8.  Second  segment  more  or  less  canaliculate. 

9.  Post-soutel  crennlate ;  abdomen  conical. 

89.  Iturbidi. 

9,  9.  Post-scutel  not  crennlate ;  abd.  not  conical. 

111.  Moreiii. 
6, 6.  Superior  angles  of  metathoraz  prominent,  separated  from 
post-souttfl  by  a  Assure  or  a  notch.     Size  medium. 

7.  Margins  of  segments  2d,  3d,  reflexed ;  post-soutel  ''ellow. 
8.  All  the  segments  margined  with  yellow. 

82.  Hidalgi,  var. 

8,  8.  Segments  1-3  margined  with  yellow. 

82.  Ilidalgif  var. 

7,7.  Margins  of  segments  2,  3  depressed,  but  not  i-eflexed; 
poet-scntel  black.  83.  Bittscii. 

3,  3.  Body  black,  adorned  with  yellow  or  luteons. 

4.  Ornaments  luteous. 

6.  All  the  sbd.  segments  margined  with  luteous. 

103.  leucomefas. 

5,  5.  Only  2d  segment  margined  with  luteous,     101.  Megcera. 
4, 4.  Ornaments  yellow. 

6.  Post-scutel  blaok. 

6.  Segments  1,  2  margined   with  yellow;    wings  cloudy, 

brownish.  83.  Boscii. 

6,  6.  Segments  all  margined  with  yellow ;  wings  fHrruginous. 

91.  Aharadi, 
6y  5.  Post-scutel  adorned  with  yellow. 
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6-  Very  large  species.  *  \  ^^^  "*' 

86.  i-  consors. 

6,  6.  Speoies  of  medium  or  small  size. 

7.  Metatborax  forioing  ou  each  side  a  lateral  angle. 

8.  Superior  angles  of  metatborax  separated  from  post- 

scutel  by  a  fissure  or  a  notch. 
Superior  angles  produced  into  erect  spines  ;  scutel 
ywllow.  87.  scutellarit, 

9,  9.  Superior  angles  not  spined. 

10.  Lateral  angles  acute;    margin  of  2d  segment 
reflexed;  scutel  black.  82.  Hidalgi, 

10, 10.  LaWal  angles  obsolete;  margin  of  2d  segment 
not  reflexed  ;  scutel  maculate. 
11.  Metatborax  verj  sharp ;  1st  segment  broadly 
margined  with  yellow.     100.  turpis, 
11, 11.  Metatborax  not  sharp;  1st  segment  not  mar- 
gined in  the  middle.  88.  Cordovx, 

8,  8.  Superior  angles  of  metatborax  not 'produced. 

9.  Scutel  yellow  or  maculate ;  olypeus  9  yellow ;  wings 

ferruginous. 

10.  Second  segment  margined  with  yellow. 

11.  Smaller ;  more  slender ;  scutel  yellow. 

98.  apectabilis. 

11, 11.  Larger,  less  slender,  soutel  maculate. 

91.  (  apicalis, 

97.  y-forviosus. 
10, 10.  Second  segment  mostlj  yellow. 
'  96.  suffureua, 

9,  9.  Scutel  black ;  clypens  9  rufous  or  black  and  yellow. 
10.  Ornaments  of  the  body  bright  yellow. 
11.  Wings  smoky.  92.  arvensia, 

11,11.  Wings  smoky-fermginous.    94.  annulatua, 
10, 10.  Ornaments    dull   yellow ;    wings   ferruginous ; 
body  rather  pubescent.         91.  Aharadi, 
7, 7.  Posterior  face  of  metatborax  more  or  less  orbicular,  not 
forming  two  lateral  angles. 
8.  Superior  edges  of  metatborax  sharp,  produced,  separa- 
ted from  post-scutel  by  a  distinct  fissure  or  a  notch. 
9.  Segments  1,  2  margined  with  luteons. 

101.  Me  gar  a, 
9,9.  Segments  2,  5  margined  with  yellow  or  luteous. 
10.  Second  segment  without  yellow  macule. 
11.  First  segment  only  maculate  on  the  sides. 

88.  Cordova, 
11, 11.  First  segment  margined  with  yellow. 
12.  Scutel  maculate  with  yellow. 
13.  Edges  of  the  ooncavity  of  metatborax  very 
sharp.  100.  turpis. 
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13, 13.  Edges  of  the  oonoavitj  of  meUthonz 
more  bluuted.  10&.  molestug, 

12, 12.  Scntei  black. 

13.  Fascia  of  the  first  abd.  segment  narrow; 
ornaments  pale.         103.  leucomelas, 
13, 13.  Fascia  of  the  first  abd.  segment  wider; 

yellow.  ^^^'  J/o''«"»»"o'««' 

107.  ^JlavopictuM, 

10, 10.  Second  segment  with  lateral  yellow  macals  oi 

fascia.  104.  hlandmt, 

8,  8.  Superior  angles  of  metathoraz  not  produced  behind 

the  post-scutel  or  scarcely  produced. 

9.  Second  segment  without  lateral  yellow  spots. 

10.  ]^etathorax  strongly  excavated,  rough ;  all  the 

segments  margined  with  yelloiT. 

105.  molestus. 

10, 10.  Metathorax  not  strongly  excavated,  not  rongh ; 

2,  3  segments  margined  with  yellow. 

109.  Romandinus. 

9, 9.  Second  segment  with  lateral  yellow  spots  or  fascie. 

104.  blandut. 

Description  of  the  speeiea. 

Section  I. — Post-scutel  sharply  truncate;  its  transverse  edge 
often  crenulate.  Abdomen  conical  or  ovate-conical;  the 
second  segment  not  strangukUed  at  ba^e;  the  first  segment 
including  it  very  nctturally, 

1.  Posterior  plate  of  metathorax  angulate^  forming  on  each  side 
a  lateral  dentiform  angle.  (Thorax  square,  angulate,  poste- 
riorly wide,  not  contracted.    Abdomen  yery  conical.) 

A .  Concavity  of  the  metathorax  polygonal,  margined  with  straight 
or  arcuate  ridges^  which  form  at  their  meeting  a  sharp  angle. 
The  superior  lateral  edges  superiorly  terminating  in  a  tooth 
or  eminence,  separated  from  the  post-scutel  by  a  deep  fissure, 
or  by  a  notch. 

These  teeth  are  more  distinct  in  the  males  than  in  the  females, 
sometimes  obsolete  in  the  females.^     Comp.  Sec.  B. 

a.  Ridges  of  the  metathorax  very  salient;  its  posterior  face  excavated. 
*  Pnrterior  fnargin  of  2d  and  Sd  nbdominal  segments  rtfiexed. 

83*  O*  Hidalgi  Safss. — Niger,  crasse  cribri  instar  punctatas ;  clypeo 
in  utroqne  sexn  truncate ;  metanoto  valde  concave,  biangnlato,  canthii 

I  Principally  in  Odyn,  Boscii  and  dorsalis. 
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maxime  acntis  iDargiuato;  abdoroine  conico,  basi  acute  trnncato;  seg- 
meDtornm  2^-4'  margine  groase  punctato;  2'  et  3''  reflexo;  Rcapo  sabtas,. 
macala  froutali,  ocular!,  post-oculari,  prouoti  margine  antico,  po»t- 
tcntello,  tegnlia,  macula  subaUri  et  utrinque  metanoti  sumrai,  abdominis 
segmentorum  1^-3"  marginibus,  flavU  ;  primi  fascia  utrinque  aucta ; 
pedibas  et  mandibulis  ferrugineo-  et  flavo-variis ;  alia  infuscatis  violaa- 
centibas.      9*  Cljpeo  uigro,  tlavo-biuotato ;  ^  cl jpeo  flavo. 

Variat  signaturis  plus  minusve  fulvis  (Am.  borealls). 

Varietas  Mexicana, — Nigro  et  rnfu-variegatus,  vertice  uigro ;  antennarnm 
ariicalis  lo,  20  ferrugineis ;  pronoto,  macula  subalari,  tegulis,  scutellis, 
metanoti  lateribus,  rufis  vol  flavo-variis ;  abdomine  rufo ;  segmentorum 
limbo  flavo-vario;  1',  2'  basi  nigro-angnlato,  pedibus  rufls. —  %  .  Clypeo, 
capitis  dignaturis  et  scapi  fascia,  flavis ;  prouoti  limbo,  soutellis,  macula 
sabaiari  et  tibiia  aurautiacis. 

J.  Total  lengtb,  13-14  mm. ;  wing,  10-11  mm. 
%  .  Total  length,  11  mm. ;  wing,  8  mm. 

Od^n,  Hidalgi  Sauss.  Rot.  et  Mag.  de  Zool.  IX,  1857,  275  (var). 

Appearance  of  a  Rhynchium,  but  the  moath  quite  as  in  Ody- 
nerus;  the  joints  of  the  maxillary  palpi  becoming  regularly  shorter 
from  the  first  to  the  last. 

Clypens  punctured,  widely  truncate,  its  inferior  part  rather 
flattened  and  laterally  bicarinate.  Thorax  in  the  form  of  an 
elongate  square,  not  contracted  posteriorly,  densely  ana  coarsely 
punctured.  Post-scutel  sharply  truncate,  strongly  crenulate. 
Metathorax  very  rough  on  its  superior  and  lateral  face;  its 
posterior  concavity  occupying  its  whole  width,  shining,  strigose, 
margined  with  very  sharp  edges,  which  form  on  each  side  a  very 
strong  dentiform  angle,  and  which  terminates  superiorly  in  two 
eminences  separated  from  the  post-scutel  by  two  deep  fissures. 
Abdomen  silky,  quite  conical,  not  ovate  ;  its  first  segment  large, 
as  wide  as  the  second,  sharply  truncate  anteriorly ;  the  margin 
of  2d  and  following  segments  quite  coarsely  cribrose;  the  border 
of  the  2d  and  3d  refiexed  but  not  channelled.  Mandibles,  a 
frontal  mark,  inner  orbits,  post-ocular  fascia,  scape  of  the  antennee 
beneath,  anterior  margin  of  prothorax,  a  spot  beneath  the  wing, 
tegulse,  post-scutel,  a  mark  on  each  superior  angle  of  metathorax, 
yellow  or  rather  fulvous ;  segments  1-3  margined  with  yellow, 
the  fascia  of  the  first  much  widened  on  the  sides  or  fused  with  an 
oblique  fascia,  often  rufous.  Legs  feffuginous,  black  at  base; 
tibiae  with  a  yellow  line,  or  entirely  yellow.    Wings^  infuscated, 
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brown  with  violet  iridescence,  or  fusco-violaceous ;  the  base  paler 
or  a  little  ferruginous. 

Var.  Prothorax  often  with  some  rufous  color;  the  yellow 
changing  to  fulvous. 

%,  A  little  smaller.  Maculae  of  metathoraz  larger;  its  supe- 
rior ridges  very  salient,  more  arcuate,  terminated  superiorly  bj  a 
sharp  tooth.  Mandibles  and  clypeas  yellow;  this  last  polygonal, 
wider  than  long ;  the  angles  of  its  inferior  wide  margin  somewhat 
toothed,  the  inferior  part  not  prolonged  as  in  0.  arvensis, 

Mexican  variety  9 . — Insect  rufous  and  black.  Head  black ; 
mandibles,  clypeus,  margins  of  the  orbits  complete  or  interrupted 
at  the  vertex,  a  spot  on  the  forehead,  and  at  base  of  antennse, 
rufous ;  prothorax,  tegulae,  a  spot  beneath  them,  rufous ;  scutel 
rufous,  notched,  with  black  at  base;  their  margins  all  yellow; 
the  margin  of  the  first  segment  widened  on  the  sides.  Anus 
yellow.  Feet  rufous,  varied  with  yellow.  Wings  smoky,  mixed 
with  ferruginous  (0.  Hidalgi  Sss.,  I.  c). 

Var,  Clypeus,  scape  of  the  antennae,  and  forehead,  etc.,  varied 
with  yellow. 

% .  Mandibles,  orbits,  a  triangle  on  the  forehead,  a  line  on  the 
scape  of  the  antennae,  yellow;  flagellum  often  ferruginous  beneath; 
the  hook  ferruginous.  Margin  of  prothorax,  scutel,  a  spot  under 
the  wing,  and  tibiae,  often  yellow. 

Re98,  a  diff, — This  species  is  peculiar  in  having  its  first  segment 
sharply  truncate  in  a  right  or  even  more  acute  angle.  It  differs 
from  the  0.  Boscii  and  arventsis  in  its  reflexed  2d  and  3d  abdo- 
minal segments,  its  more  sharply  truncate  Ist  segment;  in  its 
more  elevated  metathoracic  post-scutellar  eminences,  its  more 
truncate  clypeus. 

The  type  (northern  variety)  differs  from  0.  Boscii  in  its  yellow 
post-scntel  and  black  scutel. 

The  Mexican  (rufous  variety)  recalls  0.  Onerreri  and  Iturhidi 
It  differs  from  the  first  in  its  form  and  its  not  bidentate  post- 
scutel ;  from  the  second  in  its  metathorax,  superiorly  very  sharp, 
in  the  reflexed  margin  of  the  3d  segment,  the  abdomen  being 
sharply  truncate  at  base,  not  rounded,  etc. 

Hab.  United  States.  New  York.  Louisiana  (E.  Norton).— 
The  temperate  part  of  Mexico.  I  caught  2  9,1^,  var.,  in  the 
hot  part  of  the  province  of  Mexico,  near  Cuautta  and  Cuerna- 
cava.     Tamaulipas  1  9. 
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**  Posterior  marffin  of  2d  and  3d  abdominal  aegmetUi  not  refUzedy  hut  impreated 

and  rouffh. 

ra«  O.  Boscii  Lepbl. — Medius,  rngosns,  clypeo  late  piriform!,  dentibos 
2  distantibus  terminato ;  0.  arvensi  simillimns  at  cljrpeo  miuas  grosse 
puDctato,  metanoti  canthis  superioribas  acutissimis,  crenatia ;  niger, 
rufo  et  flavo  variegatus,  sed  proDoto  saBpiua  rufo,  flavo-marginato, 
scntello  flavo-  vel  rnfo-bimaoalato,  poat-scutello  nigro ;  abdominis  seg- 
mentis  }  10-20,  %  10-40  fiavo-limbatis ;  primo  qoandoque  ajate  mar- 
giDem  rufo. 

Odjfn.  Boscii  Lbpbl.  St.  Targ.  Hjm^nop.  II,  637,  22  %  (1841).— Saubb. 

Vespid.  I,  177,  69  ;>  pi.  xvii,  fig.  10,  ^  ;  III,  231,  J . 
Orfyn.  castigatus  Saubs.  Veapid.  I,  178,  71  (1852). 

Total  lengtby  14  mm. ;  wing,  11  mm. 

9.  Size,  form,  and  puncturing  of  the  0.  arvensis^  or  a  little 
less  coarsely  punctured.  Clypeus  widely  pyriform,  punctuate- 
striate,  terminated  by  two  little  separated  teeth.  Post-scutel 
strongly  crenulate.  Metathorax  laterally  bidentate ;  its  spini- 
form  angles  situated  a  little  lower  than  in  the  species  cited  ;  the 
posterior  plate  strongly  concave,  striate  throughout  and  distinctly 
bordered  with  very  sharp  and  trenchant  ridges,  above  all  between 
the  spiniform  angle  and  the  post-scutel ;  these  ridges  a  little 
crenulate  and  terminating  superiorly  in  a  sort  of  tooth  or  rather 
a  crenulate  angle  separated  from  the  post-scutel  by  a  notch ;  their 
inner  face  a  little  rugose,  punctured. 

Insect  densely  and  rugosely  punctured ;  the  metathorax  above 
very  rugose.  Abdomen  conic;  the  first  segment  truncate  at  base, 
at  a  right  angle,  but  the  transverse  edge  rounded,  not  sharp. 
Border  of  the  2d  abdominal  segment  depressed,  coarsely  punc- 
tured, but  not  reflexed;  those  following  strongly  punctured. 
Insect  black.  Mouth,  clypeus,  spots  behind  the  eyes,  red  or 
orange;  an  arc  or  two  spots  at  the  summit  of  the  clypeus,  one  on 
the  front,  and  inner  border  of  the  orbits,  orange  ;  articles  1,  2  of 
the  antennae  red  or  orange,  with  an  obscure  line  above.  Prothorax 
red;  the  anterior  border  orange ;  tegulse  red,  spotted  with  yellow; 
spot  under  the  wing  orange  or  red ;  clypeus  black,  with  some- 
what of  red  and  two  yellow  spots;  two  orange  spots  at  the  summit 
of  the  metathorax ;  segments  1,  2  of  the  abdomen  bordered  with 
yellow;  the  border  of  the  first  widened  on  the  sides ;  this  widen- 


«  In  place  of  Long.  « 0.018,  read:  =  0.012. 
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jng  varied  with  red  or  often  almost  entirely  red.     Legs  yellow  or 

red,  with  the  base  of  the  thighs  obscure.     Wings  of  a  browu- 

reddish,  slightly  darkened,  with  some  violet  reflections  (Carolina). 

Var.  a.  Edges  of  metathorax  a  little  blanted  by  the  rugosities. 

b,  Prothorax  black,  slightly  bordered  with  red  and  very  slen- 
derly with  yellow ;  ornaments  of  the  head  red  ;  borders  of  the  abdo- 
men narrow.    Clypeus  black,  with  a  yellow  band  on  the  summit 

c.  Clypeus  black,  with  two  yellow  spots. 

d.  Clypeus  black,  with  two  red  points  (New  England).  The 
yellow  aud  the  red  take  each  other's  places  and  are  more  or  less 
developed.     Base  of  legs  black. 

e,  Prothorax  black,  ornamented  with  yellow,  without  red. 
/.  The  3d  segment  bordered  with  yellow. 

g.  Insect  distinctly  black  and  yellow,  without  red.  The  orna- 
ments of  a  sharp  yellow.  Clypeus  black,  with  a  yellow  arcuate 
band  on  the  summit ;  a  yellow  line  on  the  scape  (New  York, 
Tennessee). 

h.  Spots  on  the  scntel  very  small  or  none. 

% .  Clypeus  yellow,  but  little  notched ;  post-scutel  red  or 
yellow;  first  abdominal  segment  red,  bordered  with  yellow. 
Segments  3,  4  adorned  with  a  yellow  edging. 

Bess,  a.  diff, — This  Odynerus  differs  from  the  0.  dorsalis  9 
by  its  wider  clypeus,  and  by  the  trenchant  and  elevated  ridges 
which  border  the  concavity  of  the  metathorax  above  the  spiniform 
angle,  also  by  its  smaller  size,  etc.  From  the  0.  arvensis  by 
these  same  metathoracic  ridges,  which  are  more  salient  and 
crenulate,  which  one  may  perceive  especially  in  profile ;  by  its 
black  post-scutel  and  its  scutel  spotted  with  yellow ;  by  its  3d 
segment,  a  little  less  strongly  punctured ;  its  final  segments  not 
bordered  with  yellow.  Nevertheless  these  two  species  are  allied. 
— From  the  0.  Hidalgi  by  the  absence  of  the  reflexed  border  of 
segments  2,  3,  by  the  black  post-scutel,  the  1st  segment  not  so 
acutely  truncate,  etc. 

Hah.  The  United  States,  at  the  South.  Florida,  1  9 .  South 
Carolina,  2  9.  Tennessee,  3  9.  New  York  and  Connecticut, 
3  9  (E.  Norton). 

The  specimens  coming  from  the  South  are  especially  marked 
with  red ;  those  of  the  north  become  black  and  yellow. 

Observation, — Lepel  de  St.  Fargeau  has  described  a  male,  and 
I  unfortunately  possess  only  females.     He  was  evidently  mis* 
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taken  in  saying  that  the  post-scutel  is  slightly  crenulate ;  how- 
ever, one  finds  under  this  description  some  variations  according 
to  specimens. 

S4«  O*  dorsalis^  Fabr. — Validns,  niger,  valde  pnnctatns ;  cljpeo 
iDtegro,  metanoto  postice  striate,  atriuque  dente  armato,  margin ibus 
rogosia,  oblit«ratis,  nallomodo  aoutis,  canthia  9  nalHs,  ^  elevatiua- 
calis ;  ore,  cljpeo,  aDtenuarum  articulia  1-3,  macalis  poat-ooularibus, 
pronoto,  acatello,  legal ia,  rufis ;  pronoto  medio,  poat.Boutello  et  abdo- 
miuia  primi  aegmenti  margine,  flavia ;  margiue  aecandi  et  tertii  rngo- 
sidsime  panctatis: — %  antennia  baai,  maoulaque  aabalari  rufa;  abdo- 
minis segmentoram  margiue  20,  30  flavo,  aecuudo  refiezo,  auboanall- 
culato ;  pedibas  flavia,  basi  nigria ;  alia  faaco-cjaneia. 

Variat  a  fasco  et  ferragineo-variegato  ad  omnino  ferraginenm ;  prime 
segmento  fiavo-marginato. 

Ve*pa  dorsalis  Fabr.  Syat.  Ent.  367,  25  (1775).     Ent.  Syat.  265,  44.— 

Oliv.  Encycl.  Meth.  VI,  685,  81. 
PoUstes  dorsalis  Fabr.  Syst.  Piez.,  273,  19. 
Rhj/Hchium  balteatum  Sat,  Boat.  Journ.  I,  1837,  383, 1. — Say's  Entom.  Lb 

C05TB,  II,  764,  1. 
Monobia  sylvaiica  Sau«s.  Et.  Yespid.  Ill,  168.< 

Rh^chium  LouUianum  SAuaa.  Et.  Yespid.  1, 106, 7;  pi.  ziii,  fig.  9'  (1852). 
Bhynduum  dorsale  SAnaa.  Et.  Yeapid.  Ill,  171. 

5 .  Total  length,  17  mm. ;  wing,  14  mm. 
%  ^  Total  length,  17  mm. ;  wing,  12  mm. 

9 .  Large.  Clypeus  wider  than  long,  but  pyriform,  terminated 
by  a  trnncation  or  even  a  little  rounded;  its  surface  covered  with 
qoite  fine  punctures.  Mandibles  long,  hooked;  armed  in  the 
middle  of  their  inner  border  with  3  or  4  oblique  teeth,  but  their 
tinal  portion  simply  cutting,  not  dentate.  Head  and  thorax 
densely  cribrose  with  strong  punctures ;  prothorax  retracted 
before.  Scntel  briefly  truncate,  bearing  a  crenulate  crest,  inter- 
rupted in  the  middle.  Metathorax  very  coarsely  punctured,  very 
rugose  upon  its  borders ;  quite  variable  according  to  specimens ; 
its  hinder  plate  quite  flattened,  striate,  forming  on  each  side  a 
dentiform  angle  (at  times  blunted) ;  its  superior  borders  some-^ 
times  quite  trenchant,  sometimes  effaced,  scarcely  ofi^ering  tren- 

'  Compare  Rhynchium  donaU^  page  143. 

>  Compare  page  132,  No.  3,  moat  likely  a  different  speoiea. 

*  On  the  inscription  upon  this  plate,  in  place  of:  9.  Wt.  limhatum,  read  : 
10.  Rk,  Umbatum;  and  in  place  of:  10.  Rh,  Louisanumf  read :  9.  Rh,  Louisi- 
anuR. 

17 
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chant  ridges,  bat  roanded  and  rugose,  rarely  eleTated  so  as  to  be 
separated  from  the  post-scutel  by  a  fissure,  so  that  the  post-scutel 
appears  very  salient.  The  concavity  striate,  its  borders  rugose. 
The  superior  crest  salient  or  effaced.  Abdomen  wide,  conical ; 
the  first  segment  truncate,  but  rounded,  without  a  ridge ;  the  2d 
segment  finely  punctured,  offering  along  its  posterior  margin  a 
wide  rugose  band,  a  little  depressed,  garnished  with  coarse  punc- 
tures ;  this  band  a  little  widened  in  the  middle,  but  the  little 
border  (the  very  edge)  smooth;  following  segments  strongly 
punctured,  with  the  extreme  margin  smooth. 

Black  Variety, — Insect  black ;  mouth,  clypeua,  a  spot  on  the 
front,  inner  border  of  the  orbits,  a  great  spot  behind  each  eye,  arti- 
cles 1-3  of  the  antennae,  rufous;  prothorax,  tegulae,  scutel,  equally 
rufous ;  in  the  middle  of  the  prothorax  a  double  spot  and  on  the 
post-scutel  a  line  or  two  dots,  yellow;  first  abdominal  segment 
ornamented  with  a  yellow  border  widened  on  the  sides.  Legs 
black,  knees,  tibiae,  and  tarsi,  yellow.  Wings  of  a  deep  brown 
violet. 

Var.  a.  Scutellum  black. 

h.  Border  of  2d  and  3d  abdominal  segments  brown. 

c.  Border  of  2d  and  3d  segments  narrowly  yellow. 

d.  Clypeus  black,  spotted  with  ferruginous.  Scutel  black,  with 
two  red  spots. 

e.  Disk  of  mesothorax  with  two  hooked  rufous  maculae. 

/.  The  ferruginous  more  extended ;  two  ferruginous  spots  on 
the  mesothorax ;  scutel  and  metatborax  ferruginous ;  abdomen 
ferruginous  with  the  first  two  segments  notched  with  black  at  the 
base  and  their  border  yellow  (Louisiana)  (Polistes  dorsalis  Y&hr. 
jRh,  Louisianum  Sauss.). 

g.  Almost  entirely  ferruginous,  with  the  border  of  the  irst 
segment  yellow.  Legs,  mandibles,  orbits,  varied  with  orange 
(Illinois). 

h.  The  two  metathoracic  teeth  blunted,  not  very  distinct 

Rufous  Variety. — The  whole  insect  rufo-ferruginous ;  scape 
beneath,  hinder  margin  of  prothorax,  tegulae,  a  line  on  the  post- 
scutel,  border  of  the  1st  segment  of  the  abdomen,  yellow;  feet 
mostly  yellow,  and  the  flagellum  only  of  the  antennae  black.— 
Mexico. 

— a.  A  spot  on  the  vertex,  anterior  part  of  mesothorax,  base 
of  the  first  two  segments  of  the  abdomen  black  (Tennessee). 
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— h.  All  the  intermediate  degrees  between  the  black  and  the 
mfoas  variety  (Illinois,  Tennessee). 

%.  Metathorax  less  blunted  on  the  latero-snperior  borders  of 
the  concaTity,  the  superior  edges  more  elevated,  forming  lines  of 
salient  rugosity,  and  separated  from  the  post-scutel  on  each  side 
by  a  fissure;  often  exhibiting  two  slightly  crenulatc  salients;  the 
two  lateral  teeth  very  sharp.     Abdomen  more  conical. 

A  little  smaller;  clypeus  as  long  as  wide,  yellow.  Mandibles, 
inner  borders  of  orbits,  spot  on  the  front,  and  a  line  on  the  scape 
of  the  antennas,  in  general,  yellow ;  hook  of  the  antennse  ferru- 
ginous. «A  red  spot  under  the  wing.  Borders  of  abdominal 
segments  2,  3  adorned  with  yellow ;  the  2d  reflexed,  strongly 
channelled ;  rugosities  of  these  two  borders  excessively  strong. 
Wing  not  so  deeply  colored  as  in  female. 

Var.  a.  Angles  of  metathorax  red ;  a  little  red  bordering  the 
yellow  within  the  black  notch.of  the  first  segment,  especially  on 
the  right  and  the  left. 

b.  Two  yellow  dots  on  the  superior  face  of  the  metathorax  and 
two  beneath  t}^e  wings. 

c.  The  whole  anterior  border  of  the  prothorax  red,  widely 
margined  with  yellow. 

d.  Wings  transparent.     Scutellnm  black. — Illinois  (Walsh). 

e.  Body  more  and  more  rufous. 

This  species  seems  to  become  more  rufous  as  it  goes  southward. 
It  is  also  rather  variable  in  the  strength  of  the  punctures. 

Eess.  a.  diff. — The  0.  dorsalis  is  remarkable  for  the  inequality 
of  the  metathorax  in  the  dilferent  sexes,  from  whence  it  results 
that  the  males  are  well  placed  in  this  section,  while  the  females 
seem  by  their  effaced  ridges  to  go  better  into  the  Divisions  B.  or 
C.  The  species  greatly  resembles  the  0.  Boscii  and  arvensis, 
but  above  all  it  differs  from  them  by  its  greater  size,  by  its  trun- 
cate, not  bidentate  clypeus,  and  by  its  more  obscure  wings.  It 
differs  from  the  0.  Boscii  by  the  less  elevated  ridges  of  the  meta- 
thorax, and  from  the  arvensis  by  the  more  elevated  ridges.  The 
ferruginous  individuals  resemble  the  0.  Iturbidi,  Finally,  the 
Bpecies  is  clearly  different  by  its  maxillary  palpi,  which  are  those 
of  a  Rhynchium} 

*  With  the  0.  dorsalis,  the  maxillary  palpi  have  the  Ist  article  large; 
the  2d  and  3d  slender  and  long;   the  last  three  quite  small.    The  8d 
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Hab.  The  United  States,  especially  the  South.  I  possess  divers 
individuals  taken  in  Pennsylvania  (Rathvon),  Illinois  (Walsh), 
Tennessee  (Fuchs),  Louisiana  (Norton),  South  Carolina  (author). 
I  have  taken  the  red  variety  in  Mexico. 

Observation. — I  am  not  entirely  certain  whether  my  MonoUa 
silvatica  should  be  fused  into  this  species  or  whether  it  is  a  true 
JUonobia,  the  label  of  it  being  uncertain  and  the  palpi  having  beeu 
found  in  an  imperfect  state.     The  typo  I  cannot  examine  agaiu. 

85*  O*  proctus  CBSfisoN. — Pallide  ferruginens  ;  orbitis,  clypeo,  margine 
antico  pronoti,  scutellis,  macula  sabalari,  pedibus  partim  abdomiDisqae 
segmeDtorum  1<,  2',  xnargiDibus,  obscare-flavidid ;  antenilis  mediis 
nigrescentibus  ;  alia  pallide  flavescentibas.    9  • 

Oilyn,  Proctus  Cresson,  Phiia.  Ent.  Proceed.  IV,  18G5,  159. 

Total  length,  8.5  lines  ;  expanse  of  wing,  15  lines. 

9.  Head  dull-ferruginous,  dusky  above  the  insertion  of  each 
antenna;,  around  the  ocelli  and  on  the  occiput ;  inner  orbits  of 
the  eyes,  filling  up  the  deep  sinus,  a  small  subcordate  mark 
between  the  antennee,  the  clypeus,  and  most  of  the  mandibles 
yellowish;  clypeus  large,  closely  punctured,  flattened  on  the  disk, 
and  slightly  and  obtusely  emarginate  at  tip;  mandibles  black  at 
tip;  palpi  pale  ferruginous  ;  antennse  yellowish-ferruginous,  the 
scape  yellowish  beneath.  Thorax  fusco-ferruginons,  closely  and 
rather  deeply  punctured,  covered  with  a  very  short,  fine,  dull 
yellowish,  subsericeus  pile;  broad  anterior  margin  of  the  pro- 
thorax  above,  continued  in  a  narrow  line  to  the  tegulse,  and  a 
large  spot  on  each  side  of  the  pleura,  yellowish ;  mesothorax 
fusco-ferruginous,  tinged  with  blackish  on  the  anterior  and  poste- 
rior margins,  the  disk,  with  two  distant,  very  faint,  longitudinal, 
ferruginous  lines,  confluent  behind  the  middle ;  scntellum  and 
post-scutellum  yellowish,  the  apical  margin  of  the  former  blackish, 
and  the  yellowish  portion  divided  down  the  middle  by  a  faint 
fuscous  line;  metathorax  yellow,  the  suture  between  it  and  the 
post-scutellum,  as  well  as  a  large  spot  on  the  apical  middle,  fnsco- 
ferruginous;  posterior  face  rather  suddenly  depressed,  with  a 
small  tubercle  on  each  side  at  the  angulation;   pleura  fuscous 


article  Is  not  longer  than  the  last  two  taken  together,  bat  yet  the  speoien 
may  be  placed  in  the  genns  Rhjfnchium, — Compare  what  Las  been  said 
apropos  of  the  genus  Rftynchiumf  page  142. 
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beneath ;  tegulet  dull  yellowish,  with  a  ferruginous  stain  on  the 
middle.  Abdomen  oblong  ovate,  the  basal  segment  dome-shaped, 
obtusely  rounded  at  base,  without  transverse  suture  at  carina, 
distinctly  punctured,  the  remaining  segments  indistinctly  so ; 
apical  margins  of  all  the  segments  above  narrowly  yellowish, 
almost  divided  on  the  disk  by  a  narrow  line,  those  of  the  second 
aud  tliird  segment  broader  and  dilated  on  the  extreme  sides, 
especially  on  the  first  segment,  where  there  is  a  rather  large 
triangular  mark;  the  bands  on  the  remaining  segments  more  or 
less  emarginatc  on  each  side  anteriorly ;  apical  segment  with  a 
large,  broad,  angular,  dull  yellowish  murk  on  the  middle;  beneath 
marked  as  above,  except  that  the  apical  segment  is  immaculate, 
and  the  second  segment  is  almost  entirely  yellowish,  with  three 
ferruginous  spots  arranged  transversely  near  the  apical  margin. 

Legs  deep  yellowish,  the  femora  above  and  at  base  beneath 
pale  yellowish  and  pale  ferruginous.  Wings  deep  yellowish- 
byaliiie,  faintly  dusky  at  tips ;  nervures  honey -yellow. 

Var,  This  species  certainly  varies  much  into  black,  rufous  aud 
yellow. 

Res8.  a.'diff. — I  do  not  know  this  species,  and  I  can  only  copy 
the  good  description  of  it  given  by  E.  T.  Cresson,  so  that  I  can 
not  be  perfectly  sure  it  should  be  placed  in  this  section.  It  is 
very  distinct  by  its  enormous  size,  still  larger  than  0.  dorsalis; 
being  the  largest  North  American  Odynerus.  It  is  most  likely  a 
Hhtjnchium,  as  well  as  0.  dorsahs.  I  quite  agree  with  the 
presumption  of  Mr.  Cresson,  that  0.  consors  may  be  its  male. 

Eah.  Cuba. 

86»  O*  consors  Cresson.— Niger ;  puucto  frontali,  orbilis,  cljpeo,  pro- 
BOlo  antiee,  tegalis,  macula  sabalari,  Bcutellis,  metathorace  partim, 
pedibns,  abdominisque  segoientoram  limbo,  flavidis ;  abdomine  fasco, 
fiegmentis  l^et  30  nigraseentibns  ;  alls  ferrnginedcontibus  apio«  griseis. 

Oit^n.  consors  Crbsson,  Phila.  Ent.  Proceed.  IV,  1865, 160. 
Total  length,  7  lin. ;  expanse  of  wing,  11  lin 

%,  Head  black,  deeply  and  closely  punctured;  the  orbits,  fill- 
ing up  the  sinus  in  front,  a  spot  between  the  antennie,  dilated 
above,  clypeUs,  labrura,  and  mandibles,  except  tips,  yellow  (in 
one  fipecimen  more  or  less  ferruginous) ;  antennae  nearly  as  long 
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as  the  thoraZy  terminating  in  a  hook,  black,  tinged  with  ferrugi- 
nous at  base  and  tips,  scape  yellowish  beneath.  Thorax  dull 
blackish,  densely  punctured,^lightly  pubescent;  broad  anterior 
margin  of  prothorax  continued  in  a  narrow  line  to  the  teguls, 
sometimes  interrupted,  a  large  spot  beneath  the  tegulsB,  scutellum, 
except  its  apical  margin,  and  po^t-scutellum,  yellowish,  sometimes 
tinged  with  ferruginous ;  pleura  slightly  sericeous  in  certain  lights, 
with  an  oblique  dull  yellowish  stain  on  each  side  beneath ;  meta- 
thorax  mostly  yellowish,  the  extreme  sides  spotted  or  stained  with 
fuscous,  the  posterior  face  deeply  and  broadly  excavated,  covered 
with  fine  transverse  striae,  more  or  less  distinct,  and  with  a  large 
blackish  mark,  covering  the  disk  and  spreading  out  on  each  side 
at  base ;  lateral  angles  prominent  and  obtuse ;  tegulse  yellowish, 
with  a  ferruginous  spot  on  the  middle.  Abdomen  shaped  and 
marked  as  in  the  preceding  species,  but  the  general  color  fuscoos, 
with  the  third  and  sometimes  the  first  segments,  except  their 
apical  margins,  blackish,  and  the  spot  on  the  terminal  segmeat 
above,  scarcely  defined. 

Legs  yellow,  the  femora  tinged  with  ferruginous  above.  Wings 
yellowish-hyaline,  more  deeply  yellowisli  along  the  eosta;  the 
apex,  especially  about  the  marginal  cell,  dusky ;  nervores  honey- 
yellow. 

Hab,  Cuba. 

This  is  most  probably  the  male  of  0.  proctuSf  as  E.  T.  Cresson 
supposes.  But  not  having  the  insects  before  my  eyes,  I  cannot 
safely  decide  it,  nor  make  one  description  answer  for  both. 

6.   The  hinder  Jaee  of  metathorax  more  flattened;  iU  superior  edges  not 

so  salient, 

*  The  superior  ridges  forming  two  elevatea  spines  heMnd  thepost-seuteL 

ST*  O*  flCUtellarifl  Sausb. — Niger,  thoraoe  valde  pnnctato,  postice 
attennato ;*p6st'-8cirtol1o acute  trancato ;  metanoti  faoie  postioa  planata, 
▼aide  angnlata,  ntrinqoe  dentata,  canthis  reotis  marginata,  supra  pone 
post-scnteilum  bispinoea ;  abdonilne  gracili,  punotato ;  primo  8**gmeDto 
baai  truuoato;  SHginentis  seqnentibns  margine  fortfns.pnnetato  ;  maoula 
frODtali,  post-oculari,  pronoti  margine,  t«*guli8,  macula  snbalari,  soutelli 
margine,  posi-sontello,  metanoti  dentulis,  abdominisque  segmentoram 
IM*  margiue  pedibn^que,  flayis  ;  alia  fnsco-ferrngineis,  nebnlosis. 

% .  Cljpeo  ovato-eloDgato,  flavo,  apice  breviter  bidentato. 

Odyn.  scutellaris  Sauss.  Rev.  et  Mag.  de  Zool.  XXII,  1870,  68, 11,  %* 

Total  lengtb,  11  mm. ;  wing,  8  mm. 
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%.  Form  qnite  slender,  a  little  depressed  as  with  the  Anciatro- 
eeruB  tigris.  Thorax  slightly  prolonged,  wide  before,  retracted 
behind.  Post-scntel  very  freely  truncate,  offering  a  very  sharp, 
finely  crenalate  ridge.  Metathorax  vertical ;  its  truncation  quite 
flat,  wide,  occupying  all  its  width,  forming  a  plate  of  a  very 
angulate  shape,  as  with  the  AnciHlrocerus^  notched  at  the 
Bommit  by  the  post-scutel  (in  the  form  of  a  double  pentagon  or  a 
doable  trapezium);  this  plate,  surrounded  by  small,  straight, 
little  salient  ridges,  which  at  their  meeting  form  very  sharp  angles, 
forming  thus  on  each  side  an  angle  armed  with  a  tooth ;  their 
superior  angles  forming  two  teeth,  wholly  spiniform,  directed 
vertically  and  placed  behind  the  angles  of  the  post-scutel.  Abdo- 
men slender;  the  first  segment  quite  long  and  as  wide  as  the  2d, 
distinctly  truncate  at  its  ba^e  ajid  offering  on  its  anterior  face  a 
trace  of  a  suture.  Head  and  thorax  rugosely,  abdomen  finely 
punctured ;  the  border  of  2d  segment  more  strongly  punctured, 
offering,  however,  but  one  depressed  baud,  only  becoming  thinner 
as  far  as  the  end.    Following  segment  rather  strongly  punctured. 

Insect  black,  clothed  with  a  tawny  or  grayish  pile ;  a  dot  on 
the  front,  another  behind  each  eye,  anterior  border  of  prothorax, 
teguls,  a  spot  beneath  the  wing,  posterior  border  of  the  scutel, 
post-scutel,  and  the  four  little  spiniform  tcclh  of  the  metathorax, 
orange;  segments  1-4  of  the  abdomen  bordered  with  orange; 
bordering  of  the  first  wide  and  notched ;  that  of  2d  wide  and 
regular;  that  of  3d  and  4th  narrow,  often  shortened  at  the  sides. 
Legs  yellow,  black  at  base.    Wings  washed  with  ferruginous. 

% .  Clypeus  ovoid,  notably  wider  than  long,  a  little  notched 
and  bidentate,  yellow.  Mandibles  spotted  with  yellow.  On  each 
'side  of  the  frontal  spot  a  place  of  golden  hair.  Antennee  long 
and  thick,  black,  with  a  terminal  ferruginous  hook ;  scape  very 
short,  yellow  beneath.  Fifth  segment  ornamented  with  a  yellow 
incomplete  border.     Legs  yellow;  thighs  varied  with  brown. 

9.  Unknown. 

Bess.  a.  diff, — This  species  described  simply  from  one  male,  is 
necessarily  incompletely  characterized,  but  it  is  very  easy  to 
recognize,  from  the  form  of  the  metathorax,  of  which  the  poly- 
gonal and  flattened  plate  recalls  those  of  the  true  Ancistrocerus, 
but  with  this  difference,  that  it  is  still  more  angular,  the  latero- 
•uperior  ridges  not  being  arcuate.  Despite  the  vestige  of  a 
BQtare  of  the  first  segment,  this  Odynerns  incontestably  appertains 
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to  the  true  Odynerus,  considering  the  form  of  the  lateral  angles 
of  the  metathorax  and  the  presence  of  the  post-scutellar  teeth. 
It  resembles  them  more  in  the  strongly  punctured  border  of  the 
2d  and  following  segments. 

This  species  has  the  thorax  built  up  upon  another  system  from 
the  0.  Boscii  and  its  neighbors;  it  is  less  excavated;  the  superior 
ridges  are  more  convergent  and  tha  teeth  which  terminate  them 
at  the  summit  are  spiuiform  and  almost  applied  to  the  post-scutel. 

Compare  with  the  0.  spinifer,  which  presents  similar  characters 
(Divis,  Stenodynerus), 

Hab.  California  (Berton). 

**  The  guperior  edges  qf  tnetathorax  very  elight^  onipforminff  behind  the  poet-eceiel 

ttDo  very  email  teeth. 

f 

88»  O*  CordOVaB  Saubs. — Niger,  fiericeua ;  capite  et  thorace  rugose 
panctatis;  po8t-8catello  crenulato;  metauoto  utrinqoe  obtuse  sabaoga- 
lato,  foveola  subplanata,  superne  acutiascule  marginata ;  abdomine 
ovato-conico,  segmeiitorum  2-5  margine  orassiascule  pnnctato;  oljpeo 
Bummo,  scapo  subtiis,  capitis  et  pleuraram  maculis,  pronoti  margini- 
bus,  legal  is,  punctis  2  scntelli ;  post-sea  tell o,  metanoti  angulis,  abdo- 
minis segmentoram  2-5  margine,  primi  utrinqae  macula,  aao,  tibiis 
tarsisqae,  flavis  ;  alis  snbferragineis  apice  griseis.     9  • 

Odyn,  Cordova  Sauss.  Revae  et  Mag.  de  Zool.  XXII,  1870,  58  10,  V. 

Total  length,  10  mm. ;  wiag,  8  mm. 

9.  Head  and  thorax  densely  and  roughly  punctate.  Forehead 
a  little  sulcate.  Prothorax  having  its  anterior  margin  convex, 
reflexed,  subangulate;  post-scutel  crenulate.  Metathorax  very 
coarsely  punctured  above,  rather  flattened  behind ;  its  convexity 
not  deep,  strigose,  not  margined,  except  superiorly,  where  there 
exists  a  little  oblique  ridge,  produced  by  the  rugosities,  forming 
a  little  tooth  behind  the  post-scutel ;  this  is  separated  from  the 
post-scutel  by  a  sort  of  fissure.  Lateral  angles  of  metathorax 
distinct,  but  blunt.  Abdomen  ovate-conical,  truncate  at  base, 
smooth  and  sericeous.  Second  segment  very  finely  punctured; 
its  margin  and  the  following  segments  strongly  punctured. 

Black;  mandibles  rufous;  scape  beneath,  frontal,  ocular,  and 
post-OQular  macula,  yellow.  Anterior  and  posterior  margins  of 
prothorax,  a  spot  under  the  wing,  tegulae,  two  spots  op  the  scutel, 
post-scutel,  and  angles  of  metathorax  yellow ;  segments  2-5  of 
the  abdomen  regularly  and  rather  widely  margined  with  yellow; 
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the  first  haviDg  on  each  side  a  lateral  emarginate  yellow  spot. 
Anas,  knees,  tibiae,  and  tarsi,  and  a  spot  on  the  intermediate 
coxae,  yellow.  The  yellow  ornaments  rather  orange-yellow. 
Wings  ferruginous  at  the  base,  smoky  at  the  extremity. 

Var.  f  The  first  abdominal  segment  narrowly  margined. 

9.  Cljpeus  broad,  a  little  bidentate  at  tip,  strigato  punctate, 
black,  with  a  yellow  arc  on  the  summit,  and  two  rufous  lines 
over  the  teeth. 

Bess.  a.  diff. — Resembles  0.  nasidena,  diaholicus,  argentinua, 
and  neighbors,  but  the  abdomen  is  not  so  conical,  the  first  seg- 
ment not  so  broad,  the  body  not  yelutinous  as  in  the  first,  the 
metathorax  not  spined  as  in  diaholicus,  the  thorax  not  so  square, 
short,  and  wide  as  in  argentinus,  the  head  concave  behind,  the 
prothorax  rather  convex  anteriorly.  It  has  also  something  of 
the  hook  of  O.  La  Plaiae,  but  the  metathorax  is  not  so  margined 
superiorly  by  arched  ridges.  In  its  livery  it  differs  from  all  of 
these.  This  recalls  more  0.  zonatuSf  which  differs  from  it  in  the 
same  characters  as  0.  La  Platae,  etc. — Corap.  0.  formosus. 

Hah,  Mexico.     The  Cordillera  of  Cordova  (19,  Sumichrast). 

B.  Metathorax  as  in  Section  A,  but  the  superior  edges  of  its 
Ainder  plate  not  so  much  elevated,  jw  longer  forming y  in  the 
females f  distinct  teeth  behind  the  post-acutely  nor  even  eleva- 
tions separated  from  posl-scutel  by  two  fssures.  Its  edges 
still  rather  distinct^  linear, 

a.  Metathorax  excavated;  edges  straight, 

H9.  O.  Itnrllidi  Sauss.  (Fig.  15,  15a.) — Yalidns,  valde  pnnctatas ; 
pot$t-scatello  creunlalo,  metanoto  perrngoao,  utrinqiie  angulato,  margi- 
Bibus  saperid  ragosis,  canthis  obliteratis,  vix  perspionis;  abdominis 
secandi  segiueuti  margine  profunde  canalionlato,  et  valde  rugoao. 
Capat  et  thorax  nigra;  ore,  clypeo,  orbitis  partim,  macula  frontal!, 
anteDnarnm  articulis  1-4,  pronoto,  macala  eial)alaii,  scuteUis,  tegulia, 
metanoti  aDguIia  pedibusque,  ferrugineia;  abdomine  ferrugineo,  aeg- 
mentis  ochraceo-margiuatia ;  primo  et  aecuudo  baai  inciaar&  nigr&;  alia 
ferragineis. 

% .  Cljrpeo  polygonal!,  trancato,  integro ;  frequenter  flavo. 

(X/yn.  Iturbidi  Sads3.  Rev.  Zool.  IX,  1857,  276,  % . 

Total  length,  15  mm. ;  wing,  12  mm. 

Size  and  form  of  0,  BosciL  Ilead  and  thorax  cribrose  with 
coarse  punctures.     Post-scutel  strongly  crenalate.     Metathorax 
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ver}'  rugose,  its  posterior  face  concave  and  striate;  its  borders 
uot  trenchant  but  coarsely  punctured,  rugose,  and  forming  on 
each  side  a  dentiform  angle  rather  than  a  tooth ;  its  superior 
ridges  hardly  indicated,  especially  upou  the  summit,  where  they 
describe  on  each  side  a  little  arc,  but  without  being  at  all  termi- 
nated by  a  pyramidal  point.  Abdomen  silky;  the  1st  segment 
bell-shaped,  not  beiog  abruptly  terminated  anteriorly,  but  rounded, 
so  that  its  anterior  and  superior  fapes  are  not  sepai-ated  by  a  ridge. 
Second  segment  short,  having  its  border  very  strongly  canali- 
culate, a  little  reflexed  and  very  coarsely  punctured ;  the  canal 
rugose,  and  slightly  widened  angularly  in  the  middle.  Margin 
of  the  following  segmeut  very  coarsely  punctured,  but  not  cana- 
liculate. 

Head  black.  Clypeus,  mouth,  and  border  of  the  orbits,  ferru- 
ginous. Antennae  black,  with  the  first  three  articles  ferruginoas. 
Between  their  insertion  a  ferruginous  triangle.  Thorax  black. 
Prothorax,  a  spot  under  the  wing,  tegulaj,  scutelli,  angles  of 
metathorax,  and  legs,  ferruginous.  Abdomen  ferruginous;  all  the 
segments  bordered  with  obscure  yellow;  the  1st  and  2d  having  a 
little  of  black  at  their  base ;  this  color  profoundly  notched  with 
ferruginous,  and  forming  on  the  2d  segment  a  triangle,  and  on 
the  1st  a  lengthened  spot  in  the  form  of  a  bottle,  or  variable. 
These  colors  are  in  fact  quite  variable ;  in  certain  specimens  one 
sees  some  yellow  appear  on  the  clypeus,  on  the  border  of  pro- 
thorax,  on  the  post-scutel,  and  on  the  tibias  ;  among  other  things, 
the  abdominal  segments  hardly  offer  a  yellow  cloud.  Wings  fer- 
ruginous. 

%.  Clypeus  polygonal,  as  wide  as  long,  truncate,  not  biden- 
tate,  ferruginous.     Hook  of  the  antennae  ferruginous. 

fVar.  The  ferruginous  parts  of  a  pale  red.  Clypeus,  mouth, 
frontal  spot,  a  line  on  the  scape  of  the  antennae,  yellow.  Ridges 
of  metathorax  a  little  less  effaced ;  the  eanal  of  the  border  of  2d 
segment  very  wide  and  shallow.  (Mesothorax  offering  two 
lateral  red  spots  a  little  before  the  tegulae.  Articles  2  and  3  of 
the  maxillary  palpi  slender.)    Cordova. 

The  maxillary  palpi  of  this  Odynerus  have  their  last  three 
articles  small,  but  not  small  enough  to  cause  it  to  be  placed  in 
the  genus  Rhtjnchium^  to  which  it  bears,  in  fact,  a  resemblance. 

Bess,  a.  diff, — It  is  very  near  to  the  0.  Guerreri  and  Bidalgi 
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Mexican  var.  (See  the  description  of  these  species.)  In  coiors 
it  whollj  resembles  the  Ancislrocef^us  lubercuUceps. 

It  bas  a  greater  relation  ia  form  to  the  0.  arvensin^  but  it  is  a 
litllc  larger,  and  it  differs  from  it  by  the  border  of  the  2d  segment, 
which  is  not  only  depressed,  but  very  subcanaliculate ;  and  by 
the  ciypcus  %  which  is  entire,  not  bidentate,  but  rather  rounded 
on  its  anterior  border. 

Finally,  it  differs  from  the  0.  dorsalis  %  by  its  wings,  which 
are  not  violet;  by  the  border  of  the  2d  segment,  which  is  not  as 
distinctly  reflexed  as  in  the  0.  dorsalis,  and  by  the  summit  of 
the  metathorax,  which  does  not  offer  post-scutellar  crenulate 
eminences.     The  palpi  are  also  a  little  more  slender. 

Bab.  The  hot  parts  of  Mexico.  I  have  taken  4  S  of  this 
species  in  the  valley  of  Mextitlan,  and  the  var.  in  Cordova. 

90.  O.  bidens  Sauss.  (Fig.  14, 14a.)— Validas,  niger,  nilidas  ;  rceta- 
nolo  postice  late  excavato,  acate  marginato,  bidentato  ;  clypeo  9  ^ 
apice  trancato,  baud  bidentato ;  abdomiDe  conico,  sparse  puiictato, 
margine  segmentortiui  2^-5'  deusius  punctato;  proiioti  et  metannti  macn- 
lis  2,  post-scutello  abdoiuiuisque  primo  segmento  superue,  albidis  ;  alia 
fusco-cjaneis. 

^.  Clypeo  albido,  pnncto  mandibularnm,  scapi  et  frontis,  raacnlisqne  2 
transversis  in  secuudi  abdominis  seguienti  basl,  albidis ;  pedibus  albido- 
Tariis. 

Odyn.  bidenM  Sadss.  Rev.  de  Zool.  XXII,  1870,  58, 12. 

Total  length,  20  mm. ;  wing,  17  mm. 

5.  A  large  species.  Clypeus  covered  with  separated  points; 
its  extremity  abruptly  truncate,  not  bidentate,  and  without 
depression.  Head  large,  swelled  at  the  vertex,  shining,  and 
covered  with  separated  punctures.  Thorax  long,  square,  shin- 
ing, finely  punctured;  prothorax  hardly  reflexed,  not  angulate, 
slightly  retracted  before;  mesothorax  marked  with  four  grooves; 
post-scntel  bent,  transverse,  joining  in  the  truncation  of  the  meta- 
thorax, but  not  crenulate.  Metathorax  presenting  a  great  striate 
concavity,  which  occupies  the  whole  width,  bounded  by  very 
sharp  ridges,  which  are  separated  from  the  post-scutel  by  a  groove, 
and  form  on  each  side  a  dentiform  lateral  angle.  Abdomen  quite 
conical,  the  first  segment  wide,  truncate  before;  the  2d  quite  long; 
its  border  carrying  a  wide,  not  very  strong  band  of  punctures ; 
this  band  not  channelled,  but  flat,  as  if  planed ;  following  seg* 
meats  punctured,  with  a  similar  band. 
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Insect  of  a  shining  black,  clothed  with  a  fine  grayish  pile ;  a 
spot  behind  each  eye,  two  great  spots  on  the  prothorax,  two  on 
the  metathorax,  post-scutel,  and  the  superior  face  of  the  flrst 
abdominal  segment,  of  a  whitish  yellow  (the  band  of  the  first  seg- 
ment often  notched  with  black) ;  wings  of  a  deep  violet-brown. 

%.  Thorax  more  strongly  cribrose.  Clypeus  white,  wider  than 
long,  polygonal ;  its  inferior  border  straig'ht  truncate,  not  biden- 
tate,  finely  bordered  with  black,  a. spot  on  each  mandible,  a  mark 
on  the  front,  another  on  the  scape  of  each  antenna,  a  dot  under 
the  wing,  whitish.  Antennoe  terminated  by  a  brown  hook,  a  little 
rolled  at  the  end.  Second  abdominal  segment  adorned  ou  each 
side  near  its  base  with  a  transverse  whitish  spot.  Haunches, 
tibisB,  and  knees  spotted  with  white.  First  abdominal  segment 
wholly  white  above. 

Bess.  a.  diff. — This  Odyneras  astonishingly  resembles  the 
Monohia  quadridens,  and  it  is  rare  to  find  two  as  distinct  species 
which  oflfer  so  close  a  likeness.  The  0.  bidens  differs  from  the 
Monohia  quadridens,  by  its  maxillary  palpi  composed  of  six 
articles,*  and  its  labial  palpi  of  four  distinct  articles;  the  fourth 
being  articulate ;  by  its  clypeus,  which  is  abruptly  truncate  in 
both  sexes,  and  neither  a  little  notched  nor  bidentate,  and  which 
is  not  excavated  at  the  extremity  with  the  female ;  by  the  post- 
scutel,  more  truncate,  not  bimammelonate,  and  by  the  very  dis- 
tinctly punctured  flat  band  of  the  2d  segment;  by  the  white  spots 
of  the  metathorax  (a  character  probably  of  little  stability). 

The  0.  i-sectus  has  a  livery  similar  to  the  0.  bidens^  but  it 
possesses  neither  the  metathoracic  teeth,  nor  the  sharp  lateral 
ridges. 

Hab.  The  southern  United  States.  1  9  from  Florida  (E. 
Norton);  a  %  from  Tennessee  (E.  Falconet,  Freudenreich). 

Observation, — As  this  description  is  based  solely  on  one  indi- 
vidual of  each  sex,  it  may  not  apply  to  airspecimens  brought  from 
localities  distant  from  each  other.  It  is  probable  that  the  male 
does  not  always  offer  the  very  singular  lateral  spots  of  the  2d 
segment. 

b,  Metathorax  more  flattened;  the  superior  edges  roughened^  not  acute* 

91.    O*   AlTaradi   Sausa. — Niger,   velntinna,   oonfertim   pnnct&tns; 
abdomiue  conico,  aureo-sericeo,  marginibas  crasse  puncta'tis  ;  iD«tanoti 


1  The  maxillary  palpi  have  here  the  ordinarj  form  which  they  assnme 
among  the  Odyneri ;  the  articles  2,  3  are  Qot  slender ;  the  6th  is  lengthened. 
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marginibns  he'betatis  at  supra  tenniter  prominulis,  a  poat-scutello  per 
eniarginationem  sejunctis;  capitis  niacalis,  linea  in  scapo,  pronoti  mar- 
gine  postico,  post-scuteilo^  tegaliff,  macula  prscalari  et  puncto  utrinque 
raftaiioti  summi,  margineqne  regulari  segmentorum  omnium  abdomiuis, 
falv(M)chraceia ;  tibiis  et  tarsia  fHrrugineis  ;  alis  ferrugiueis  ;  9  clypeo 
lattt  piriformi,  nigro  vel  auperne  fascia  fnl^a;  ^  late  truuoato,  bideutato, 
fulTo-tlavescente. 

OJyn,  Alvarado  Sadss.  Rev.  de  Zool.  IK,  1857,  276. 

9.  Total  length,  14  mm. ;  wing^  11  mm. 
% .  Total  length,  11  mm. ;  wing,  8.5  mm. 

Size  moderate.  Clypeas  9  wide,  terminated  by  a  little  truncate 
or  bitubercalate  point ;  cribrose  with  strong  punctures.  Head 
and  thorax  rugosely  punctured.  Post-scutel  very  short,  truncate, 
crenuiate.  Metatliorax  very  rugose  above ;  the  striae  specially 
distinct  in  the  inferior  moiety,  the  superior  moiety  being  more 
smooth  and  punctured  ;  the  inferior  moiety  forming  a  fossette, 
separate  and  slightly  margined  superiorly.  Lateral  border  of 
the  concavity  rounded,  not  at  all  trenchant,  the  latero-superior 
parts  coarsely  punctured,  rugose ;  nevertheless  one  sees  on  each 
side  a  little  spiniform  angle  directed  laterally  and  on  the  summit 
a  trace  of  an  arcuate  ridge,  placed  a  little  within,  especially  among 
the  males;  superior  angles  %  forming  two  salients,  rugose  and 
blunted,  separated  from  the  post-scutel  by  a  notch.  Abdomen 
conical,  like  satin,  with  golden  reflectiqns,  having  the  border  of 
all  the  segments,  save  tlie  first,  quite  strongly  punctured;  but  the 
punctured  band  of  the  second  quite  wide  and  slightly  impressed. 

Insect  black,  clothed  with  tawny  hair.  Two  spots  on  the 
summit  of  the  clypeiis,  another  behind  each  eye,  a  dot  on  the 
front,  and  a  line  under  the  scape  of  the  antennee,  tawny.  The 
summit  of  the  clypeus  is  often  entirely  of  this  color,  as  well  as 
the  inner  border  of  the  orbits.  Posterior  margin  of  the  prothorax, 
wing  scales,  a  dot  before  the  wing,  post-scutel,  and  a  dot  on  each 
side,  on  the  summit  of  the  metathorax,  ferruginous  or  tawny. 
All  the  segments  of  the  abdomen  regularly  bordered  with  yellow- 
tawny  ;  the  first  more  narrowly  than  the  second.  Legs  black ; 
tihis  and  tarsi  ferruginous.  Wings  washed  with  ferruginous,  a 
little  grayish  at  the  end. 

S.  Clypeus  as  long  as  wide;  its  inferior  margin  widely  trun- 
cate and  armed  with  two  little  teeth  separated  by  a  wide  straight 
border,  in  the  middle  of  which  is  often  a  third  indistinct  salient. 
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Cljpeas,  a  line  on  the  mandibles,  and  the  line  on  the  scape  of 
the  antennas,  of  a  pale  tawny. 

Var.  No  spots  on  the  front  nor  on  the  me ta thorax. 

Bess,  a,  diff, — This  Odynerus  is  easily  recognized  by  its  livery 
and  its  velvety  aspect. 

It  diflfers  from  the  0.  Ouerreri  by  its  conical  abdomen  and  by 
the  superior  salients  of  the  metathorax;  from  the  0.  foraminaius, 
by  its  mctathoracic  concavity,  not  nearly  so  well  limited,  and  by 
the  salients  of  the  superior  angles,  which  are  not  sharp,  but  rugose, 
obtuse,  and  separated  from  the  post-scutel,  not  by  a  little  fissure, 
but  by  a  wide  notch.  By  its  livery  it  recalls  the  0.  otomiins, 
which  is  near  to  it,  but  differs  in  its  conical,  sessile  abdomen, 
having  the  first  segment  wide  and  truncate,  in  its  great  size,  etc. 

Hob.  The  hot  and  temperate  parts  of  Mexico.  (I  caught  4  %, 
2  9  in  the  valley  of  Mexlitlan.) 

C.  Hinder  plate  of  metathorax  no  longer  margined  svperinrly 
by  aharp  edges;  the  svperior  edges  blunted  and  effaced  by 
the  rugosities  of  the  latero-superior  faces,  which  continue 
over  the  edges  down  on  to  the  posterior  face^  and  lose  them- 
selves in  its  concavity  f  instead  of  being  separated  from  the 
hinder  face  by  the  sharp  edges,  (Laieral  angles  stUl 
existing.) 

9ft»  0»  arTensls  Sauss.  (Fig.  16, 16a.)— Medios,  niger,  grosse  pnne- 
tatns:  O.  dorsnli  similHmas  at  minor;  ore,  macala  froutali  et  post- 
ocniari  scapoque  snbtus,  rafis  vel  flavis;  pronoti  margine,  post-srntello, 
inaoulis  2  metanoti  abdominisqne  segmHiitis  10-30  vel  10-40  flavo- 
litnbatis,  20-40  crassissime  pnnetatis  ;  prim!  margine  ntrinqne  auctoet 
rnfo-vario,  pedibns  flavis,  basi  nigris,  alia  famosis. 

9  •  Cljpeo  valde  latiore  quam  longiore,  truncato,  grosse  punctate,  nigro 
vel  rufo  ;  superne  fascia  flava. 

% .  Clypeo  polygonal i  paulo  latiore  quam  longiore,  flavo,  truncato,  apiea 
dentulis  2  distantibns  instructo. 

Odyn,  arvensh  Sauss.  Rev.  de  Zool.  XXI,  1869. 

9.  Total  length,  14, 12  mm. ;  wing,  11,  5-9  mm. 
% .  Total  length,  12,  5-9  mm. ;  wing,  9-7  mm. 

9 .  Form  rather  near  to  that  of  0.  Bosciij  but  smaller.  The 
abdomen  a  little  more  conical ;  the  2d  segment  shorter  and 
more  coarsely  punctured;   its  inferior  border  a  little  lamellate 
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and  truncate,  but  often  appearing  slightly  bidentate.  Thorax 
widened  before,  retracted  little  or  none.  Post-scutel  crenulate. 
Metathorax  verj  coarsely  rugose;  its  concavity  striate,  but 
cribrose  in  its  superior  moiety  from  the  punctures  which  continue 
with  those  of  the  superior  face ;  the  latero-superior  ridges  blunted, 
effaced ;  on  each  side  a  dentiform  angle  at  the  meeting  of  the 
lateral  and  inferior  ridges.  First  abdominal  segment  silky, 
smooth,  truncate,  and  a  little  rounded  at  the  base ;  the  2d  short, 
densely  pnnctured;  its  posterior  border  offering  a  wide  depressed 
zone,  widened  in  the  niiddle,  very  coarsely  cribrose,  as  well  as 
the  following  segments ;  at  times  a  little  channelled,  but  the 
border  not  turned  up. 

Insect  black.  Mouth  red,  with  a  yellow  spot  at  the  base  of 
the  mandibles;  superior  moiety  of  the  clypcus  yellow  or  red; 
inner  border  of  orbits  and  a  spot  behind  each  eye,  red  or  yellow; 
scape  of  the  antennae  red,  with  a  black  line  above;  a  spot  on  the 
front,  yellow  or  red.  Anterior  border  of  prothorax  yellow,  often 
followed  with  red ;  tegulse  yellow  ot  red,  post-scutel  and  a  spot 
on  each  side  of  metathorax  above,  yellow ;  segments  1-4  of  the 
abdomen  regularly  bordered  with  yellow ;  the  first  having  its 
border  on  each  side  widened  or  confounded  with  a  spot  or  oblique 
band,  yellow  surrounded  with  red,  which  leave  above  a  black 
trilobed  or  square  notch ;  often  of  red  on  each  side  or  bordered 
with  yellow.  Legs  yellow,  black  at  the  base.  Wings  smoky  or 
a  little  reddened  with  a  light  violet  reflection. 

Var,  a.  Clypeus  red,  with  a  yellow  band  on  the  summit. 

h.  No  red  on  1st  abdominal  segment. 

c.  Two  yellow  or  red  dots  on  the  scutellum  (Tennessee). 

d.  Prothorax  red,  bordered  with  yellow  (Missouri). 

The  crest  of  the  post-scutel  varies ;  sometimes  finely  crenulate 
and  continuous,  sometimes  dentate  and  notched  in  the  middle. 

%.  A  little  smaller.  Clypeus  polygonal,  yellow,  wider  than 
long,  truncate  on  its  anterior  border,  offering  a  very  small  tooth 
on  each  extremity  of  this  borderi  its  apical  margin  a  little  pro- 
longed, so  that  the  polygon  is  not  regular,  the  inferior  borders 
forming  thus  a  larger  arc  than  the  superior;  hook  of  the  antennas 
black  or  ferrnginons ;  mandibles  and  ornaments  of  the  head  yel- 
low or  orange ;  a  red  dot  on  the  flanks  before  the  tegnlae ;  often 
the  posterior  border  of  the  prothorax  red  and  a  little  of  red  about 
the  scutels;    latero-superior  borders  of  the  concavity  of  the 


272  HYMENOPTERA  OF   AMERICA.  [PABT  I. 

mctatliorax  very  rugose,  coarsely  cribrose.  Fifth  segment  oft^n 
bordered  with  yellow.  With  the  male  especially,  the  fossette  of 
the  metathorax  does  not  reach  the  lateral  borders,  but  is  sepa- 
rated from  them  on  each  side  by  a  band  huuched  and  cribrose  with 
great  pits ;  the  superior  ridges  are  often  quite  well  defined. 

In  this  species  the  yellow  is  clear ;  often  almost  orange. 
The  red,  the  black,  and  the  yellow  are  susceptible  of  changing 
places  in  the  varieties. 

liesst,  a.  diff, — This  species  greatly  recalls  the  O.  dorsalis  and 
differs  from  it  by  its  clt/peus  9  much  wider  than  long  and  more 
grossly  punctured ;  by  the  chjpeus  %  wider  than  long,  not  pro- 
longed at  its  anterior  extremity,  and  finely  bidentate;  by  its 
smaller  size ;  by  its  less  obscure  wings ;  by  its  metathorax  less 
widely  concave,  becoming  rounded  and  convex  on  the  sides  of 
the  posterior  plate,  while,  as  with  the  0.  dorsalis,  the  concavity 
occupies  the  whole  width ;  the  %  differs  by  the  absence  of  pyrar 
midal  post-scutellar  eminences  formed  by  ihe  superior  termination 
of  the  ridges  of  the  metathorax,  and  which  exist  in  the  doreaHs 
% .  It  has  greater  relationship  to  the  0.  Boscii  and  Hidalgi,  It 
differs  from  this  last  by  its  blunted  metathoracic  borders,  without 
salient  ridges ;  by  the  border  of  segments  2d,  3d,  which  is  im- 
pressed, rugose,  but  not  turned  up ;  from  the  first  by  the  scutellnm 
without  spots ;  by  the  shorter  2d  segment ;  the  3d  and  4tJi  more 
coarsely  punctured  ;  the  4th  and  6th  without  any  yellow  border. 

Hah.  The  United  States,  particularly  *  the  south.  I  possess 
some  individuals  from  Tennessee,  some  also  from  Kansas,  from 
Illinois  (Kennicott),  and  from  New  York  (E.  Norton),  7  9, 10  ^. 

98.  O*  annectens  Sausb. — Validas,  niger,  falvo-pilosns,  cljpeo  piri- 
formi  flavo  4  maculato,  apice  emargiuato ;  orbitis  partim,  pronoti  margine 
aiitico,  tegulis,  panctis  2  Bcutt^lli,  2  metauoti,  tibiia  et  larsis,  flavis; 
abdominis  segmentifl,  lOguperne  finvo,  nigro-emarginato,  2',  3'  margine, 
crassissime  punctato,  angaste  flavo-lirobato  ;  alis  nigro-violaceis.   9* 

Odyn,  annectens  Sadss.  Rev.  de  Zool.  XXII,  1870,  59,  14,  9. 

Total  length,  17  mm. ;  wing,  15  mm. 

The  following  description  applies  to  an  insect  which  seems  to 
indicate  a  species  different  from  0.  dorsalis,  but  is  certainly  rerj 
embarrassing  by  its  similarity. 

9.  Size  and  form  of  0.  dormlis ;  the  same  sculpture,  but  not 
quite  so  rough.     Clypeus  pyriform,  more  prolonged  than  in  0* 
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dorsalis;  its  apical  margin  emarginate,  concave.  Metaihorax 
perhaps  a  little  more  depressed,  without  any  superior  ridges ;  its 
lateral  angles  very  pronounced;  compressed  horizontally.  First 
abdominal  segment  shorter  than  in  0.  dorsalis;  the  second  rather 
velutinous,  scarcely  punctate,  its  margin  more  coarsely  punctate 
(the  punctures  being  rather  holes),  but  not  so-  evidently  canali- 
culate as  in  0.  dorsalis. 

Insect  black,  with  fulvous,  velvety  hair.  Apez  of  mandibles 
and  base  of  scape  beneath,  ferruginous.  A  spot  on  base  of  the 
mandibles,  an  ovate  mark  on  both  sides  of  the  clypeus,  and  two 
others  near  the  apex,  inner  orbits  of  the  eyes  and  a  line  behind 
them,  two  triangular  maculae,  forming  the  anterior  border  of 
prothorax,  tegulae  except  their  base,  two  spots  on  scutellum  and 
two  on  roesothorax,  yellow;  1st  abdominal  segment  yellow  above 
with  a  trilobate  black  emargination ;  a  narrow  border  of  segments 
2d,  3d  of  the  same,  yellow.  Knees,  tibiae,  and  tarsi,  yellow. 
Wings  dark  fusco-violaceous.  The  mandibles  and  palpi  are 
formed  as  in  0.  dorsalis. 

Hab.  United  States  (Florida,  1  9,  E.  Norton). 

94.  O.  ann Hiatus  Sat. — 0.  arvensi  affinis,  9  gracillor,  %  eapite 
majore,  valde  panctatUH,  seoundo  abdominis  segmeuto  dense  punctato, 
margine  impresso,  crasse  punotato.  Niger  yel  ferruginens,  mesonoto  et 
alnlomiuis  segmeDtis  ^6  uigris ;  tegulis,  pedibusqae  rafis ;  pronoli  et 
abdomiuia  segmentornm  uiargine,  post-scatello  metanoti  margiuibus, 
^abfareis;  primo  abd.  segiuento  utrinque  rufo  et  flavo  ornato;  alift 
D«baloeis.  —  9.  Scapo,  clypeo,  frontis  maculis,  rofls. —  Variai  olypel 
iasoia  nigra,  maoala  subalari  maoulisque  2  aeoandi  segmenti,  rufis  vel 
flavis. —  ^  .  Cljpeo  polygonal  i ;  froute,  scutellis,  macula  stibalari  flavis. 

Oc/jrn.  annulatus  Sat,  Long's  Seo.  Exp.  Append.  29  (II,  348). — Say's 
Ent.  (Lb  Contb),  I,  235. — Sauss.  £t.  Vesp.  I,  232. — CBBsaoir,  Amer. 
Ent.  Trans.  I,  1867,  380,  21. 

Rhynchium  annulatum  Sat,  Bost.  Joum.  1, 1837,  351,  4^ — Say's  Ent.  (Lb 
Contb),  II,  765,  3.— Sauss.  Et.  Vesp.  Ill,  184. 

Odpt.  Dairdi  Sauss.  Revue  Zool.  X,  1858,  % . 

9 .  Total  length,  15  mm. ;  wing,  12  mm.. 
%  .  Total  lengih,  10  mm. ;  wing,  8  mm. 

9.  Rather  slender,  densely  and  coarsely  punctate.     Clypeas 
broadly  pyriforra,  strigato  punctate,  terminating  in  two  approxi- 
mate little  teeth,  separated  by  a  small  lamellar  edge.     Thorax 
subelongate.     Poat-scutel   truncate,    very   tenuously   crenulate. 
IS 
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Metathoraz  vertically  truncate ;  concave,  but  its  margins  not 
ridged,  the  edges  being  qaite  blunted  by  the  dense  punctuation. 
Abdomen  subconical,  rather  slender.  The  first  segment  smooth 
and  silky ;  the  second  very  short,  densely  punctate  everywhere, 
but  its  posterior  margin  having  a  broad  excavated  band  of  verj 
coarse  punctures ;  segments  3-4  very  coarsely  punctured. 

Black;  mandibles,  clypeus,  scape  of  the  antenns,  a  front&l 
mark,  and  a  large  spot  behind  the  eyes,  rufous.  Clypeus  often 
with  a  transverse  black  line  or  with  three  black  spots  in  a  trans- 
verso  line.  Anterior  margin  of  prothorax  broadly,  the  posterior 
narrowly  rufous,  or  partly  sulphur-yellow ;  teguls  yellow  and 
rufous,  often  a  yellow  spot  under  the  wing ;  post>-scutel  yellow ; 
lateral  margins  of  metathorax  rufous  or  yellow.  Abdomen  having 
its  first  four  segments  margined  with  yellow ;  this  color  often  pre- 
ceded by  a  little  of  rufous.  First  segment  black  in  middle ;  it« 
sides  rufous,  with  a  yellow  spot  fused  with  the  yellow  band. 
Second  segment  often  adorned  with  two  separate  rufous  spots. 
Legs  ferruginous ;  coxs  blackish.  Wings  grayish  ferruginouf, 
a  little  clouded  or  sometimes  even  with  violet  iridescence. 

Rufous  Variety. — Head  rufous,  except  the  vertex.  Prothorax 
and  feet  rufous.  Scutels  yellow,  or  rufous,  tinged  with  yellow; 
mesothorax  black,  with  a  rufous  spot;  metathorax  rufous,  marked 
with  yellow.  First  and  second  abdominal  segments  rufoas, 
margined  with  yellow;  the  second  with  two  yellow  maculae;  3-5 
segments  rufous,  margined  with  yellow;  6th  rufous.  Wings 
clouded  (Kansas,  New  Mexico). 

Various  Varieties — This  is  quite  a  variable  species,  the  three 
colors  interchanging,  which  gives  numerous  combinations.  The 
scape  is  more  or  less  obscure  above.  The  spots  on  the  clypeus, 
under  the  wing,  on  the  second  segment,  are  often  wanting,  etc. 
The  yellow  ornaments  are  of  a  pale  sulphur-yellow. 

I  consider,  as  the  male  of  this  species,  specimens  from  Texas 
and  Louisiana,  which  last  constitutes  a  still  more  rufous  variety. 

%.  Head  large,  wider  than  high,  rufous,  with  black  vertex. 
Clypeus  broader  than  high,  regularly  octagonal;  its  anterior 
margin  straight,  having  two  insensible,  distant  teeth  at  \t^ 
extremity.  Mandibles,  clypeus,  a  triangle  on  the  forehead  and 
aiDus  of  the  eyes,  a  line  on  the  scape,  bright  yellow;  hook  of 


ODTNERU8.  275 

tbe  antenns  and  flagellum  beneath  rather  ferraginous ;  macalee 
behind  the  eyes,  orange.  Thorax  shorter,  more  cubical.  Pro- 
thorax  rufona  margined  with  yellow  anteriorly.  Post-scatel  and 
angles  of  metathorax  yellow.  First  abdominal  segment  rafons 
above,  surrounded  with  yellow;  the  mandible  often  black.  Second 
segment  having  its  marginal  impressed  band  much  impressed  and 
broad;  segments  1-5  margined  with  yellow.  Coxas  and  feet 
adorned  with  yellow  (Louisiana).  * 

Texan  Variety. — Prothorax,  scntels,  metathorax,  feet,  segments 
1,  2  of  the  abdomen,  rufous.  Disk  of  mesothorax  rufous  on  each 
side.  Border  of  prothorax,  a  dot  under  the  wing,  two  spots  on 
the  tegulffi,  scntel,  post-scutel,  edges  of  segments  1-6,  bright 
yellow;  the  first  segment  having  on  each  side  a  yellow  spot 
smelted  with  the  marginal  fascia  (Texas). 

Mexican  Variety^, — Smaller.    Length,  13  mm. ;  wing,  10.5  mm. 

9.  Black;  mandibles,  scape  of  the  antennee,  forehead  and  the 
parts  behind  the  eyes,  prothorax,  a  lateral  spot,  tegulse,  two 
maculse  on  disk  of  mesothorax,  scutel,  feet,  and  coxae,  rufous. 
Post-scutel  yellow.  Angles  of  metathorax  rufous  and  yellow; 
abdomen  rufous;  first  and  second  segment  with  a  black  portion 
in  the  middle  and  at  base;  all  the  segments  margined  with 
yellow;  the  first  band  fused  on  each  side  with  a  lateral  square 
yellow  spot,  and  the  2d  segment  having  on  each  side  a  yellow 
spot,  either  free  or  confounded  with  the  margin.  Anus  yellow. 
Wings  washed  with  fuscous,  with  a  golden,  rather  violet  reflec- 
tion; the  radius  ferruginous.  The  metathorax,  although  forming 
two  lateral  angles,  is  not  toothed;  the  superior  part  of  its  poste- 
rior face  is  not  margined  on  each  side  by  an  oblique  ridge. 

Var,  Of  course  the  ferruginous  varies  into  yellow  and  vice 
versdj  and  the  black  is  more  or  less  developed. 

Bess.  a.  diff^. — This  species  resembles  0.  arvensis^  but  it  is 
more  slender  9 ;  the  male  has  also  a  more  transverse,  very  regular 
polygonal  clypeus,  while  in  arvensis  it  is  more  prolonged  at  its 
extremity ;  in  the  female,  the  clypeus  is  on  the  contrary  narrower 
than  in  arvensis.  The  post-scutel  is  not  as  strongly  but  quite 
delicately  crenulate.  The  metathorax  is  not  so  sharp,  and  it  has 
altogether  another  appearance.  It  apprqaehes  quite  closely  to 
pratensis,  has  the  same  look,  but  differs:  by  its  2d  abd.  segment 
not  smooth,  bat  densely  and  strongly  punctured  throughout;  by 
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its  rather  bidentate  metathorax ;  by  its  clypeas  9  flattened,  not 
80  convex,  %  shorter,  not  more  prolonged  below  than  above. 

In  the  Mexican  vari^y,  the  form  is  much  as  in  0.  Cordova, 
but  it  is  larger;  the  cljpeus  ?  a  little  produced  at  its  apical  end; 
head  and  thorax  very  coarsely  shagreened ;  the  second  segment 
of  the  abdomen  shorter,  its  margin  having  its  coarsely  punctured 
band  impressed  and  widened  in  the  middle. — This  var.  differs 
from  0.  forviosus  by  its  larger  size,  its  clypeus  more  prolonged 
at  tip,  metathorax  not  bidentate,  and  darker  wings;  from  0. 
Hidalgi  and  Iturhidi  by  its  smaller  size  and  metathorax  not 
acutely  margined  superiorly. 

Hah,  The  prairies  from  Missouri  to  Texas  and  New  Mexico. 
Mexican  Cordillera  (the  variety)  5  ?,  2  %. 

95*  O*  Grypticus  Sat. — Rufus  ;  abdomiue  flayo-trifasciato ;  alls  in- 
fascatis. 

Odyn.  crypticus  Sat,  West.  Qnarterlj  Reporter,  II,  1,  1823,  80.— Sa/'A 

Eutoin.  (Lb  Co.xtr),  I,  168. 
lihygchium  crypticum  Sat,  Boat.  Jonru.  I,  1837,  384,  3. — Say's  Entom. 

(Lb  Coktb),  765,  3.— Sadss.  Et.  Vespid.  Ill,  184. 

Total  length,  5  lines. 

Body  rufous,  much  punctured;  vertex  and  origin  of  the 
antennae,  black ;  antennae  duvsky  at  tip ;  thorax  with  a  black  spot 
before  the  middle ;  scntel  bilobate,  with  a  longitudinal,  deeply 
impressed  line ;  metathorax  concave ;  wings  dusky,  paler  at  tip; 
tergum  with  three  yellow  bands,  the  anterior  one  smallest  and 
subconcealed. 

Hab,  Arkansas. 

This  is  most  likely  a  pale  variety  of  0.  annulatus. 

96,  O.  sijLlfureus  Sadss.  (Fig.  18,  18a.)— ?  0.  ari?«n«iWmil limns,  at 
iiietanato  minus  excarato;  niger,  suifureo-multipictus  ;  ore,  cl/peo  et 
facie  snlfureis ;  ocnlis  flavo-,  snpra  rufo-marginatis ;  antfunis  fasci^ 
soapo  rufo;  pronoto  flavo,  angnlis  posticis  rufis  ;  scutello  flavo-bimaco- 
lato;  po9t-8cutello,  tegulis  niaoulis  x>leiirarum  et  metanoti  angnlis, 
sulfurei?,  abdomine  sulfureo,  segmentis  1©,  2©  basi  et  in  medio  uigro- 
signatis ;  pedibns  ferruglneo  et  sulfureo  pictis ;  alls  ferrngineo-griaew.  J  • 

Odyn,  suffuretts  Sauss.  Revue  de  Zool.  X,  1858,  170,  9 . 

Total  length,  12  mm. ;  wing,  9  mm. 
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Thorax  much  shagreened  ;  post-sciitel  6nely  crenulate.  Meta- 
thorax  forming  two  lateral  angles,  its  excavation  only  occupying 
the  middle,  rounded,  strigose;  the  rest  shagreened,  strongly 
poDctarcd,  rounded,  without  sharp  edges  Abdomen  conical, 
scarcely  contracted  at  base,  truucate  anteriorly,  but  without  a 
sharp  ridge,  rounded  at  base.  Second  segment  densely  punc- 
tured; its  margin  having  a  wide  impressed  band,  cribrose  with 
coarse  punctures  ;  the  following  segments  similarly  cribrose. 

Black:  mandibles,  clypeus,  forehead,  and  orbits,  sulphur-yel- 
low; the  upper  part  of  orbits  black  or  brown-rufous;  frontal  sulci 
black.  Antennae  blackish;  the  first  segment  yellowish  or  rufous 
obscure  above.  Pronotum  widely  marginate  with  yellow ;  its 
posterior  angles  rufous  or  black ;  a  spot  and  various  marks  under 
the  wing,  tegulae,  two  spots  on  the  scutel  and  sides  of  metathorax, 
yellow.  Abdomen  almost  wholly  sulphur-yellow ;  the  base  of 
first  segment  black  or  brown  on  its  anterior  face,  with  a  black 
pyriforra  notch  on  the  superior  face  ;  the  2d  having  at  its  base  a 
black  macala,  constricted  in  the  middle  ;  the  following  segments 
twice  notched  with  black  or  brown.  The  coarse  punctures  of  the 
margins  having  their  ground-color  brown.  Anns  ferruginous  or 
yellow.  Feet  yellow  and  ferruginous.  Wings  tinged  with  ferru- 
ginous, cloudy  at  the  apex. — 9.  Clypeus  broad,  pyriform,  wider 
than  long,  its  apex  a  little  produced,  truncate,  biangulate. 

Var,  The  black  part  of  the  body  brown  or  rufous. 

Probable  Variettj. — The  yellow  ornaments  not  so  much  ex- 
tended; segments  1,  2  black,  with  a  wide  sulphur  margin,  widened 
on  the  sides ;  the  2d  with  two  lateral  triangular  maculae,  as  in 
0.  hlandus. 

Re»s.  a.  dlff. — It  has  quite  the  form  of  0.  arvevsis;  the  meta- 
thorax is  a  little  more  flattened,  principally  on  the  sides  of  the 
excavation,  which  is  a  little  narrower.  It  differs  from  0.  cingu- 
lotus  in  its  livery ;  these  species  are  much  the  same  in  their  forms. 
— It  differs  from  0.  pratensia  by  its  biangulate  metathorax.  In 
the  livery  it  resembles  0.  blanduH^  but  is  very  distinct  by  its  not 
angulate  metathorax,  its  not  crenulate  post-scutel,  its  smaller  and 
strongly  punctured  first  abdominal  segment,  its  narrower  clypeus 
and  its  small  size. 

Hob.  California  (?  Berton). 
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9Y»  0»  formoftllft  Sauss. — 0.  Cordovas  conformiSy  at  metathorace  dis- 
tincte  biileutato;  abdoinine  inagis  conico;  uiger,  mandibulis,  cljpeo, 
Bcapo,  capitis  macnlis,  falTis ;  pronoto,  tegulis,  macnla  sabalari,  macalis 
2  scntelli,  poat-soutello,  metanoti  augulis,  abdominis  segmeDtornm 
iDargiuibns  (primi  limbo  ntrinqae  cum  fascia  obliqna  oonjanota),  pedi- 
basque,  flavis  vel  aurantio-Tariis ;  alis  snbferragineis,  apice  griseis. 

Odyn,  formosus  Saubs.  ReT.  de  Zool.  XXII,  1870,  59,  15,  9. 

Total  length,  10  mm. ;  wing,  8  mm. 

¥.  Size  and  form  nearlj  as  in  0,  Cordova,  but  the  metatborax 
has  its  angles  on  each  side  produced  into  a  distinct  tooth ;  tbe 
cavitj  not  at  all  limited,  not  margined  superiorly  on  each  side 
\}y  a  little  oblique  ridge ;  the  abdomen  quite  conical,  the  first 
segment  as  broad  as  the  second,  and  more  sharply  truncate  at 
base  ;  tbe  punctured  marginal  band  of  the  2d  segment  decidedly 
impressed,  a  little  widened  in  the  middle. 

Black ;  mandibles  and  feet  rufous  or  orange.  Clypeus,  frontal, 
ocular  and  post-ocular  maculss,  yellow  or  rufous.  AnteDoae 
black ;  scape  yellow,  a  little  obscure  above.  Prothorax,  a  spot 
under  the  wing,  teguls,  two  spots  on  the  scutel,  post-scotei, 
angles  of  metatborax,  and  margin  of  all  the  abdominal  segments, 
yellow  or  rather  orange  ;  the  fasciae  wide ;  that  of  the  first  seg- 
ment fusing  into  two  oblique  lateral  bands,  which  make  nearly 
an  anterior  interrupted  fascia,  sometimes  rufous.  Anns  rufoos 
or  yellow.     Wings  rather  ferruginous ;  the  apex  clouded. 

Var,  A«black  spot  on  the  posterior  angles  of  prothorax. — A 
yellow  fascia  on  scutel. 

R^S8,  a,  diff, — This  does  not  seem  to  be  a  variety  of  0.  Cor- 
dovae.  It  has  the  same  livery  as  0.  Boscii,  iurpis^  violestus, 
but  a  quite  differently  shaped  metatborax;  it  is  also  smaller  and 
more  slender,  nearly  one-half  smaller  than  tbe  first.  It  resembles 
0.  sulfureus^  but  its  livery  is  not  so  rich  nor  so  pale ;  the  clypeus 
is  not  so  much  produced,  the  size  smaller.  It  is  allied  closelr 
also  to  0.  annulaiu»^  although  smaller  and  with  a  metatborax 
not  so  much  flattened  behind.  Comp.  also  0.  annulaius  (Mexi- 
can variety). 

Hab.  The  temperate  parts  of  Mexico.  Oriental  Cordillera  4 
9  (Sumichrast). 

98*  O.  spectabilis  Savss. — Niger,  gracilis ;  caplte,  tborace  nbdomi- 
Disque  seginentorum  2'-5i  margine  dense  piiiictatis ;  m«tauoto  rotun- 
dato,  ntrinque  valde  angulato;  abdomine  suboonico;  olypeo,  anteonis 
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basi,  capitis  mftcolis,  thoracis  margiue  antico  late,  macula  snbalari, 
tegulis,  scutolliSy  iu«tathorace  ntrinque,  abdomiuis  Begiuentorum  mar- 
ginibus,  ano  pedibusqae,  flavo-aarantiis,  fascia  l'  segmeuti  utrinqae 
a  aula  9  • 

Odgn,  spectabiliM  Sadss.  Revue  de  Zool.  XXII,  1870,  60,  Itj,  9 . 

Total  length,  9  mm. ;  wiuga.  7  mm. 

Slender.  Head  and  thorax  rather  coarsely  and  densely  sba- 
greened.  Thorax  square.  Post-scutel  crenulate,  metathorax 
rather  flattened  behind,  forming  on  each  side  a  strong,  acute 
angle  looking  outward,  which  makes  the  posterior  part  of  thorax 
square,  the  middle  of  the  hinder  face  a  little  excavated,  rather 
rugose,  but  the  cavity  not  margined ;  the  rest  quite  rugosely 
punctured,  reticulate.  Abdomen  nearly  conical,  smooth,  silky; 
the  2d  segment  finely  punctured,  but  its  margin  and  those  follow- 
ing strongly  punctured. 

Black.  Antennae  black-ferruginous,  with  the  first  three  joints 
ferrnginous.  Mandibles  rufous.  Clypeus,  a  frontal  triangle,  an 
ocular  and  post-ocular  large  macula,  prothorax  anteriorly,  spot 
under  the  wing,  tegulse,  scutel,  post-scutel,  angles  of  mesothorax 
and  margin  of  all  the  abdominal  segments,  yellow,  rather  orange  ; 
the  yellow  margin  of  1st  segment  fused  with  two  large,  lateral 
angular  yellow  maculae ;  anus,  feet,  even  the  coxae,  orange-yellow. 
Wings  washed  with  ferruginous;  the  radial  cell  cloudy. 

9 .  Clypeus  wide,  rather  lozenge-shaped,  with  its  apex  truncate, 
biangnlate. 

Var.  The  last  abdominal  segments  rufous. 

Bess,  a.  diff, — Recalls  the  0.  bacuensis  by  its  appearance,  but 
is  very  distinct  by  its  broad  clypeus  9 ,  its  crenulate  post-scutel, 
angulate  metathorax,  and  conical  abdomen,  etc.  From  0,  ciibemsiA 
and  allies  it  differs  by  its  more  slender  form  and  metathorax  with- 
out acute  superior  edges. — From  0.  formosuH,  by  a  larger  size 
and  less  slender  form.  If  it  was  not  as  small  again,  it  would 
agree  perfectly  with  the  description  of  0.  apicalis  Cress.  It 
may  be  a  small  variety  of  this  ? 

Hab.  Cuba  (1  9,  Dr.  Gundlach). 

99*  O*  apicalls  CRiSftoN. — Niger ;  cljpeo,  mandibnllR,  fascia  frontal!, 
antennis  bani,  pronoto,  tecalit,  macula  subalari,  Boiitellis,  metathoraoe 
utrinqae;  pedibjs  abdominisque  segmentorum  1-3  margine,  flavis ; 
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prinio  Begmento  saperne  fta^o,  disoo  nigro;  aegmentis  4-6  rafi«;  alifl 
fasco-hyaliuiB. 

Odyn.  apicalU  Crbssoit,  Philad.  Eut.  Proo.  IV,  1865, 161. 

9 .  Total  length,  6  lined  ;  expanse  of  wings,  10  lines. 
% .  Total  length,  4.5  lines  ;  expanse  of  wings,  7.5  lines. 

• 

9.  Opaqne-black.  Head  and  thorax  deeply  and  closely  punc- 
tured, the  former  broader  than  the  thorax,  rather  short;  a  broad 
transverse  band  on  the  front,  filling  up  the  sinus  of  the  eyes  and 
deeply  indicated  above  the  insertion  of  each  antenna ;  the  broad 
posterior  orbit  and  the  clypeus,  yellow,  sometimes  strongly  tinged 
with  ferruginous,  sometimes  yellowish  at  the  base;  clypeus 
depressed,  rhomboidal,  the  extreme  tip  truncate.  Antennae 
black,  the  two  basal  joints  ferruginous.  Thorax:  prothorax  yel- 
low above,  tipped  with  dull  ferruginous  just  before  the  tegulae; 
pleura  somewhat  sericeous,  with  a  large,  rounded  yellow  spot 
beneath  the  tcgulae;  scutellum  with  two  large,  quadrate,  yellowish 
marks,  nearly  confluent ;  post-scutellum  yellowish ;  metathorax 
finely  and  transversely  striated,  deeply  excavated  on  the  disk, 
with  a  large  yellowish  mark  on  each  side,  covering  the  lateral 
angles,  which  are  rather  prominent  and  obtuse ;  tegulae  yellowish, 
with  a  ferruginous  dot  on  the  middle.  Abdomen  ovate,  basal 
segment  nearly  equal  in  width  to  the  second ;  remaining  segments 
gradually  tapering  to  the  tip,  and  more  deeply  and  densely  punc- 
tured than  the  basal  segments;  first  segments  rounded  at  base 
without  suture  or  carina,  the  apical  margin  confluent,  with  a 
large  angular  mark  on  each  lateral  margin,  yellowish;  apical 
margin  of  the  second  and  third  segments  (broader  on  the  second 
segment),  yellow;  that  on  the  third  somewhat  tinged  with  ferru- 
ginous; remaining  segments,  above  and  beneath,  dull  ferruginous; 
beneath,  the  apical  margins  of  the  second  and  third  segments  are 
narrowly  yellowish,  more  or  less  sinuate  on  each  side  anteriorly. 

%.  Smaller,  the  markings  of  the  face  tinged  with  ferruginous: 
the  basal  joint  of  the  antennae  yellow  within,  with  a  black  line 
above,  the  apical  joint  ferruginous  and  hooked ;  the  yellow  of 
the  prothorax  not  continued  all  the  way  to  the  tegulie,  being 
interrupted  with  black ;  fourth  segment  of  abdomen  black,  with 
the  apical  margin  above  and  beneath,  "narrowly  yellowish; 
remaining  segments  obscure  yellowish-ferrnginous,  more  or  less 
dusky  at  base ;  beneath,  the  second  segment  with  a  yellow  spot 
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on  each  side  of  the  middle.  Legs  yellowish  ;  the  femora  except 
tips  heoeath,  the  tibiae  beneath,  and  most  of  the  tarsi,  pale  ferru- 
giuous.  Wings  subliyaline,  faintly  tinged  with  fuscous ;  honey- 
yellow  along  the  costa,  with  the  marginal  cell  almost  entirely 
fuscous. 

Bess.  a.  diff. — Allied  to  0.  cubensis,  by  its  livery,  but  the  face 
is  much  broader,  and  the  basal  segment  of  the  abdomen  is 
differently  marked,  rounded  anteriorly,  not  truncate,  with  a  sharp 
edge.     It  differs  also  by  its  hooked  antennae,  in  the  male. 

1  do  not  know  this  Odynerus,  which  seems  most  closely  allied 
to  0.  spectabilis,  but  much  larger.     Compare  this  species. 

Hab.  Cuba  (Mus.  of  the  Am.  Ent.  Soc,  Philadelphia). 

2.  Posterior  plcUe  of  meiathorax  orbicular  or  more  or  less 
rounded,  not  forming  on  each  side  a  distinct  dentiform 
angle}  (Thorax  rather  attenuate  posteriorly,  abdomen 
conical  or  o^ate-conical.) 

A.  Posterior  plate  of  metathorax  still  margined  with  a  sharp 
edge,  salient  in  its  superior  part,  and  forming  on  each  side 
of  the  aummit  a  tooth  or  elevation,  separated  from  the  post- 
sculel  by  a  fissure  (sometimes  very  small), 

a.  The  concavity  deep,  excavated,  with  salient  ridges.    Abdomen  conical;  its 

base  sharply  truncate, 

100.  0»  tnrpis  SAura. — Niger,  thoraoe  crassiasime  pnnctato ;  clypeo 
lato,  piriformi;  metaDoto  attennato,  extns  rugosisaimo,  postioe  in  fove- 
olam  ovalftn  yalde  excavato,  lasvi,  hand  biaDjjalato,  sed  canthis  arcnatis 
acntia  niarginato,  uouuuDquam  sapra  p&tne  deutein  post-soatellarem 
efficientilmii ;  abd.  2'  aegmenti  margine  panotato  sed  ha  ad  impresso ; 
cljrpeo  anrnmo  maoalis  2  vel  fascia,  orbitaram  marginibns  partim, 
macala  frontali,  soapo  sabtas,  pronoti  et  abd.  segmentornm  l'-4<  margine, 
luacnla  sabalari,  tegulis,  Rcntelli  et  metanoti  maoalU  2,  post-soatello 
pedibasqne,  anrantiacis  ;  alls  ferrngineo-fusoo  nebalosis. 

Odyn,  tufpis  Sauss.  Revne,  Zool.  XXII,  1870,  60,  17,  9. 

Total  length,  13  mm. ;  wing,  11  mm. 


'  Sometimes  there  is  still  an  indication  of  two  ane1<»s  or  pvi^p  a  small 
tooth  (0.  foraminafHH,  O.  fevtrnmeJas)^  in  th#»  species  in  which  the  poste- 
rior plato  of  metathorax  U  more  or  le.«s  angulate. 
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9.  Insect  very  coarsely  punctured,  recalling  the  0.  Boscii,  but 
more  coarsely  cribrose  and  more  retracted  on  the  metathorax. 
Clypeus  pyriform,  wide,  punctured,  rather  wider  than  long. 
Post-scutel  feebly  crenulate.  Concavity  of  the  metathorax  occu- 
pying all  its  width,  rounded,  notably  wider  than  high,  excavated, 
finely  striate  and  smooth  as  far  as  the  borders;  these  are 
extremely  trenchant^  but  not  forming  spiniform  lateral  angles; 
theB3  ridges  above  all  very  salient  on  the  summit,  where  they 
often  terminate  in  a  dentiform  or  lamellar  salient,  separated  from 
the  post-scutel  by  a  strong  notch.  The  external  lateral  surfaces 
of  the  metathorax  very  rugose.  A  bdomen  conical  truncate,  at 
the  base  having  a  sharp  ridge ;  the  border  of  the  second  and  fol- 
lowing segments  quite  strongly  punctured;  but  that  of  the  2d 
not  sensibly  depressed. 

Insect  black,  clothed  with  tawny  hair.  Mandibles  and  at  times 
the  end  of  clypeus,  red.  Two  spots  or  an  arc  at  the  summit  of 
clypeus,  a  spot  on  the  front,  another  behind  each  eye,  and  the 
inner  bordering  of  the  orbits,  as  well  as  a  line  on  the  scape  of  the 
antennee,  yellow.  Border  of  the  prothorax,  a  spot  under  the 
wing,  tegulsB,  two  spots  on  the  scutel,  two  others  on  the  summit 
of  the  metathorax  and  post-scutel,  yellow ;  segments  1-4  of  the 
abdomen  bordered  with  the  same  color;  the  first  border  widened 
on  the  sides ;  legs  yellow,  the  base  black.  Wings  transparent, 
washed  with  brown-ferruginous.  The  yellow  of  the  ornaments  is 
almost  orange ;  it  often  passes,  without  doubt,  into  red. 

Var.  One  specimen  has  its  ridges  blunted  at  the  beginning  or 
where  the  lateral  angles  would  be,  if  they  existed,  but  their 
Bummit  always  forms  a  trenchant  prominence. 

%.  Unknown. 

Ress.  a.  diff, — This  species  is  allied  to  the  0.  Boscii,  arvensis, 
Hidalrji,  by  the  distribution  of  the  colors.  It  has  like  the  0. 
Boscii  the  scutel  spotted,  with  yellow,  and  like  the  other  species 
the  post-scutel  yellow.  But  it  is  distinguished  clearly  from  these 
species:  1st,  by  its  retracted  metathorax,  not  laterally  bidentate, 
in  consequence  of  the  rounded  posterior  plate  (not  squarely  cut), 
of  which,  however,  the  ridges  are  very  sharp  and  quite  arcuate 
(and  not  more  or  less  straight  or  oblique  as  m  the  species  cited); 
2d,  by  the  border  of  the  2d  segment,  which,  although  punctured, 
is  not  depressed,  and  less  reflexed. 
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From  other  allied  species  with  similar  livery,  or  adorned  with 
red,  it  always  differs  by  its  very  sharp  metathoracic  ridges.  (See 
especially  the  0.  molestus*) 

The  great  number  of  these  species  all  haying  similar  livery 
renders  their  distinction  very  difiOicult,  so  that  one  needs  to  be 
familiar  with  the  details  of  the  forms,  above  all  with  those  of  the 
metathorax,  which  furnish  certain  very  distinctive  characters. 

Eab,  The  United  States.  2  $  taken  in  Tennessee.  Sent  by 
E.  Fr.  Falconnet. 

101.  O*  Bfesaera  Lbpbl. — Niger,  valde  pnnotatiis;  metanoti  foveola 
rotoiidata,  striata,  atrinque  inermi,  sed  cantbis  elevatis  acutissimis  mar- 
ginata;  bis  sapra  in  denies  2  ezoarrentibns,  a  post-scatello  per  fissuram 
sejunctis  ;  macala  froutali  et  post-ocalari,  pronoti  et  abdominis  segmen- 
tomm  V,  2*  margine,  pritni  atrinque  auoto,  macala  subalari  et  post- 
scat«fllo,  luteis  ;  alis  fnsoo-oyaneis. —  9-  Clypeo  piriformi  nigro,  fascia 
arcuata,  vel  maonlia  2  luteiR. —  %.  Ciypeo  lato,  albido,  margine  tran- 
cato,  atro ;  soapo  fascia  albida. 

Od^n.  Megara  Lepbl.  St.  Farg.  Hymen.  II,  636,  21  (1841).— Sausb.  Et. 
Vespid.  I,  181,  74;  pi.  xvii,  fig.  11,  $i ;  III,  232. 

9 .  Total  length,  15  mm. ;  wing,  12  mm. 
% .  Total  length,  11  mm. ;  wing,  9  mm. 

9.  Cljpeus  pyriform,  longer  than  wide,  cribrose  with  coarse 
points,  terminated  by  a  very  small  border,  at  times  smooth  and 
lamellate,  and  appearing  a  little  bidentate.  Thorax  retracted 
on  the  metathoraz.  Head  and  thorax  densely  cribrose.  Post- 
scQtel  truncate,  offering  a  subcrenulate  ridge.  Metathorax 
rugose,  having  its  lateral  ridges  blunted ;  its  posterior  plate 
concave,  striate,  and  a  little  punctured  on  its  borders;  form 
rounded, but  wider  than  long;  bordered  with  sharp  ridges,  but 
not  forming  any  lateral  spiniform  angles. 

These  ridges  a  little  crenulate ;  their  summit  separated  from 
the  post-scutel  by  a  narrow  fissure.  Abdomen  densely  punctured, 
abruptly  truncate:  at  its  base  a  sharp  ridge;  the  border  of  the  2d 
and  the  following  segments  very  coarsely  cribrose,  but  the  border 
of  the  2d  without  any  depressed  zone. 

Insect  black,  clothed  with  a  grayish  pile.     A  spot  on  the 

'  The  ornaments  are  too  yellow   on  this  figure  in  a  number  of  the 
copies  of  this  work. 
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mandibles,  an  arc  or  two  spots  on  the  summit  of  the  clypeus.  a 
dot  on  the  front  and  another  behind  each  eye,  the  border  (retracted 
in  the  middle)  of  pronotum,  a  spot  under  the  wing,  post-scutel, 
often  a  dot  at  the  wing  scale,  and  the  border  of  the  first  two 
segments  of  the  abdomen,  of  a  whitish-yellow;  the  border  of  the 
first  segment  widened  on  the  sides;  often  tri-emarginate.  Wings 
of  a  brown-violet;  tarsi  brownish. 

Var.  a.  Beneath  the  scape  a  ferruginous  or  whitish  line;  the 
8d  abdominal  segment  adorned  with  a  whitish  edging. 

b,  Clypeus  and  antennaj  wholly  black. 

c.  Tibiae  marked  with  white  on  their  outer  border  (Illinois). 
% .   Smaller,     Clypeus  polygonal,  slightly  prolonged  at  the  end 

and  truncate,  subbidentate,  its  color  whitish,  with  the  inferior 
borders  black;  book  of  the  antennae  great;  on  the  scape  a  white 
line.  Metathoracic  ridges  salient  on  the  summit,  terminated 
behind  the  post-scutel  by  a  more  elevated  pyramidal  tooth. 

Var.  The  ornaments  passing  into  sulphur-yellow. 

Bess.  a.  diff. — This  Odynerus  is  easily  recognized  by  its  whitish 
ornaments.     In  likeness  it  resembles : — 

1.  The  0.  bidens  and  the  Monobia  i-dene,  from  which  it  is 
distinguished  easily  by  its  small  size,  by  tho  absence  of  later&l 
teeth  on  the  metathorax,  by  the  cribrose  thorax,  and  the  rugose 
metathorax,  etc. 

2.  The  0.  i'SectuSf  from  which  it  separates  itself  by  its  livery 
and  its  quite  differently  formed  metathorax. 

3.  The  0.  leucomelas,  from  which  it  differs  by  the  hVeryof 
its  abdomen,  by  the  whitish  band  of  its  Ist  segment,  widened  on 
the  sides,  by  its  abdomen  truncate,  with  a  sharp  ridge  at  the  base; 
by  its  metathorax  with  elevated  borders;  by  its  violet  wings. 

4.  The  Ancistrocerus  albophaleratus  ;  from  which  it  differs  by 
its  livery  and  by  the  absence  of  a  suture  on  the  first  abdominal 
segment. 

In  the  distribution  of  colors  it  approaches  the  0.  foraminatys 
and  allies. 

Bab.  The  United  States.  Carolina,  Tennessee,  Illioois  (Ken- 
Dicott),  Florida  (Norton),  8  9,  11  t. 
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6.  Posterior  pJate  of  metathorax  less  excavated j  its  marginal  edges  but  slightly 
salient,  although  still  sharp.  Abdomen  ovate-conical ^  slightly  attenuated 
at  base. 

10^  O*  foraminatlis  Sadss. — Niger,  confertim  punctatos;  metanoti 
rQgosi  fo^eola  rotundata,  striata,  utrinque  inermi,  marginibus  rotun- 
datis,  hand  acutis,  8iip«rne  tantum  iu  denteiti  verticalem  excnrreDtibas, 
a  post-scatello  per  fi.'^suram  sejuiiotnin;  macula  frontali  et  post-ooulari, 
liDea  in  scapo,  pronoli  et  abdominis  segmentoram  marginibus,  tegnlis, 
po»t-scutello,  macula  subalari,  tibiis  tarsisque,  sulfnreis  ;  alis  diapliani.s 
rn!<ce!icentibus. —  9*  Clypeo  piriformi,  biaugulato,  nigro,  supra  fascia 
arcaata  flaya. —  %,  Clypeo  polygouali,  vix  emargiuato,  flavo. 

9*  Total  length,  13  mm.  ;  wing,  11  mm. 
% .  Total  length,  11  mm. ;  wing,  10  mm. 

Odyn.foraminatiu  Saups.  Et.  Vespid.  I,  180,  73,  J'  (1852}  ;  III,  232, 
Odyn.  rugoms  Saubb.  Ibid.  I,  179,  72,  %  (1852). 

9.  Smaller  than  the  0.  Megsera.  Clypeus  pyriform,  longer 
tLdn  wide,  strongly  punctured,  terminated  by  a  little  straight 
border,  the  angles  of  which  are  formed  like  two  little  teeth. 
Thorax  haying  almost  the  same  form  as  in  the  0.  3fegxra, 
although  a  little  narrower;  the  head  and  the  thorax  strongly 
punctured.  Post-scntel  finely  crenulate.  Metathorax  rugose ; 
its  concavity  striate,  rounded,  being  scarcely  bordered,  but  its 
borders  blunted  by  punctures  which  are  continued  with  those  of 
the  superior  face  of  the  metathorax;  one  sees,  however,  the 
superior  ridges  slightly  defined  on  each  side;  all  on  the  summit 
forming  a  little  vertical  and  sharp  tooth  placed  on  each  side 
behind  the  post-scutel  and  separated  from  this  last  by  a  fissure. 
Lateral  faces  of  metathorax  finely  rugose,  becoming  coarser 
toward  the  posterior  border.  Abdomen  densely  punctured,  not 
being  conical  as  in  the  preceding  species,  but  rather  ovalo-conic, 
widening  slightly  as  far  as  the  extremity,  or  as  far  as  the  middle 
of  2d  segment;  the  first  segment  rounded,  though  truncate;  a 
little  widened  behind.  The  border  of  2d  and  the  following  seg- 
ments very  coarsely  punctured;  that  of  the  2d  a  little  depressed, 
but  not  offering  a  clearly  defined  impressed  zone  ;  the  punctures 
gradually  augmenting  in  size ;  the  following  segments  cribrose 
with  great  pits. 

^  Erratum.     Line  7th  from  the  bottom,  in  place  of:  ^cusson,  read  :  post' 

^CUiSOH, 
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Insect  black,  clothed  with  a  brownish  or  grayish  pile.  A  spot 
on  the  summit  of  the  mandibles,  an  arcuate  band  or  two  spots  on 
the  summit  of  clypeus,  a  spot  on  the  front,  another  behind  each 
eye,  a  line  on  the  scape  of  antennae,  a  narrow  line  on  the  anterior 
border  of  prothorax,  tegulse,  a  spot  under  the  wing,  post-scntel, 
knees,  tibise,  and  tarsi,  yellow.  The  first  four  or  fire  segmeuts 
of  the  abdomen  regularly  bordered  with  yellow ;  the  border  of 
the  first  confounded  on  each  side  with  a  spot  or  an  oblique  lateral 
line.  Wings  transparent,  smoky,  with  some  violet  reflections; 
neTFures  brown.  A  red  or  brown  dot  on  the  wing  scales.  (The 
wings  are  at  times  slightly  ferruginous.)  The  last  article  of  the 
tarsi  at  times  brown. 

Var,  a.  Two  yellow  dots  on  the  superior  faces  of  metathorax, 
placed  on  each  side  of  the  post-scutel  (Tennessee). 

6.  Often  two  yellow  dots  on  the  scutel  and  the  lateral  spots 
of  the  first  segment  lengthened,  oblique  (Illinois). 

%.  Smaller.  Clypeus  yellow,  polygonal,  as  long  as  wide, 
terminated  by  a  slightly  concave  border,  appearing  bidentate  if 
looked  at  beneath.  A  yellow  line  on  the  mandibles.  Hook  of 
the  antennas  ferruginous  beneath.  Last  article  of  tarsi  often 
black.     The  intermediate  thighs  often  varied  with  yellow. 

Var,  Frontal  and  post-ocular  spots  almost  nothing.  Border- 
ings  of  fhe  abdomen  very  narrow.  Wings  hyaline.  In  the  two 
sexes  the  superior  teeth  of  the  metathoracic  ridges  are  often  bat 
little  developed,  indistinct,  or  even  wanting.  One  also  remarks 
variations  in  the  punctuation  of  the  border  of  the  concavity  of 
the  nietathorax.  The  extremity  of  the  clypeus  is  often  hollowed 
by  a  fossette  which  gives  it  the  appearance  of  being  notched  and 
bidentate. 

Bess,  a.  diff. — This  species  has  the  same  distribution  of  colors 
as  the  0.  Megatra,  but  its  ornaments  are  of  a  lively  yellow  and 
not  whitish.  Besides,  the  abdomen  is  less  conical ;  the  clypeus 
9  has  its  angles  more  salient  and  the  metathorax  is  not  bounded 
by  distinct  and  trenchant  ridges  without.  The  two  superior 
teeth  of  the*  metathorax  are  as  strong  as  they  are  well  developed. 
The  wings  are  less  obscure. 

The  0.  foraminaius  somewhat  recalls  also  the  Andstrocerm 
campestris. 

Finally,  it  resembles  in  so  striking  a  manner  the  0.  trilobus 
Fabr.,  that  one  will  be  tempted  to  take  it  for  an  American  variety 
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of  this  species  bo  common  in  Asia  and  Africa;  but  the  clypcas 
is  always  wider,  the  abdomen  is  less  coarsely  and  more  densely 
panctared,  the  first  abdominal  segment  does  not  offer  the  spot 
trilobate  with  black  peculiar  to  this  species,  and  the  border  of 
the  2d  segment  is  more  coarsely  cribrose. 

Hab,  The  United  States,  from  Tennessee  as  far  as  Canada. 
Tennessee  (E.  Fr.  Falconnet),  Illinois  (Walsh.  Kennicott),  New 
York  (E.  Norton),  Pennsylvania  (Rathvon,  Haldeman),  Connec- 
ticut (E.  Norton),  Wisconsin.    17  ?,  20  ^. 

103.  O*  leucomelas  Bafss.  (Fig.  19, 19a.)—- Niger,punctatas,oiii0- 
reo-hirtas;  thoraceposticeattenaato;  abdomine  ovato-cotiioo ;  xnetaDOti 
foveola  sat  planata,  striata,  ntrinque  subangalata,  marginibus  saperiH 
tenuiter  acutis,  recti's,  snpra  in  dentem  acutnm  terminaiis,  a  post-sou- 
tello  perfissaram  sejnDctQtxi;  olypei  9  macalis  2  yel  fascia,  panoto  fron- 
tali  et  post-ocnlari,  pronoti  et  abdominis  segmentoram  limbo  anguste, 
post-scD telle,  tegalis  tibiisqae  eztus,  albidis  ;  alis  Hubhyalinis. — %  .  Cly- 
peo  bidentato,  ore,  antennamm  soapo  sabtas  pedibasqae  partim,  suU 
fareis. 

Otlgn.  leucomelag  Sadsb.  Et.  Vespid.  Ill,  225,i  131  (1854). 

9*  Total  length,  14  mm.;  wing,  10  mm.    * 
% .  Total  length,  9  mm. ;  wiug,  7.5  mm. 

?.  A  little  larger  than  the  0.  foraminatus,  but  the  abdomen 
is  a  little  more  ovate-conic,  the  first  segment  a  little  narrower. 
Clypeus  pyriform  or  rounded,  strongly  punctured,  terminated  by 
a  very  little  biangulate  border.  The  whole  insect  finely  punc- 
tured; thorax  slightly  depressed,  widened  in  the  middle,  retracted 
behind;  post-scutel  finely  crenulate.  Truncation  of  metatliorax 
occupying  its  whole  width,  but  the  posterior  plate  slightly 
concave,  quite  flat,  in  form  angulate-rounded,  equally  striate 
throughout,  forming  on  each  side  a  rounded  angle,  at  times  slightly 
salient  in  the  form  of  a  tooth.  Latero-superior  ridges  straight, 
fine  and  trenchant,  although  very  little  salient,  each  terminated 
superiorly  by  a  sharp  tooth,  directed  upward,  and  separated  from 
the  post-scutel  by  a  narrow  fissure.  Abdomen  quite  ovate, 
especially  among  the  males;  the  2d  and  following  segments 
quite  strongly  punctured  on  the  border. 

Insect  black,  clothed  with  a  grayish  pile.     A  spot  on  the 


'  In  the  description  of  this  species,  all  that  which  treats  of  the  thorax 
ii  omitted.     Another  of  the  nnmberless  negligences  of  the  printer ! 
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summit  of  the  mandibles,  two  on  the  summit  of  the  djpeuB,  a 
dot  on  the  front,  another  behind  each  eje,  a  narrow  border  on 
the  prothorax,  wing  scales,  a  dot  under  the  wing,  post-scutel,  a 
quite  regular  narrow  bordering  of  the  segments  of  the  abdomen, 
and  2d  and  3d  tibioB  without,  whitish.  Tarsi  and  knees  ferrugi- 
nous. Antenna;  wholly  black.  Wings  transparent,  or  subsmokj; 
a  brown  spot  on  the  wing  scale. 

Var.  a.  Clypeus  ornamented  with  a  whitish  arcuate  band  ou 
the  summit.  The  bordering  of  the  first  segment  mingled  with  a 
white  lateral  dot. 

6.  The  last  segments  without  border. 

c.  No  spots  under  the  wing. 

% .  Clypeus  bidentate,  yellow ;  labrum,  mandibles,  the  frontal 
spot,  a  line  on  the  scape  of  the  antennsB,  the  hook  of  antennap, 
tibiae,  tarsi,  intermediate  thighs  beneath,  and  coxae  2,  3,  yellow. 
No  spot.s  under  the  wing. 

Bess.  a.  diff — This  species  resembles  above  all — 1st  the  0. 
foraminatiiSf  from  which  it  is  distinguished  by  its  less  concare 
metathorax,  the  concavity  less  rugose,  having  the  superior  ridges 
straight  and  pronounced,  its  antennae  black,  its  ornaments  white, 
etc. — 2d,  from  the  Ancistrocerus  albophaltrcUuSy  which  is  almost 
identical  in  form  and  livery,  but  from  which  it  is  clearly  distin- 
guished by  the  absence  of  the  suture  on  the  first  abdominal  seg- 
ment, and  which  has  the  scutel  spotted  with  whitish,  with  the 
post-scutel  black. — 3d,  from  the  0.  Megxra,  which  has  the 
posterior  plate  of  the  metathorax  much  more  concave,  and  of  a 
rounded  not  angulate  form,  the  wings  black,  and  only  two  whitish 
bands  on  the  abdomen. 

Hah.  The  northern  United  States.  Connecticut  (E.  Norton), 
Illinois  (Kennicott),  3  9,  1  ^.  (1  ?  from  Fort  Tejon.  Latit 
35°,  longit.  119°;  altit.  4600  feet.) 

Observation. — This  species,  so  very  near  by  the  form  and  livery 
to  the  Ancintrocerus  albophaleratuSf  approaches  very  much  also 
in  the  form  of  the  metathorax  to  the  Ancislrocerus  group  of  the 
si)ecies  cited.  One  would  say  that  these  tvo  species  issue  from 
the  same  stock,  of  which  the  form  of  the  1st  abdominal  segment 
is  bifurcate,  while  the  livery  has  continued  the  same. 
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1CM«  O.  blandug  Sauss. — Niger,  nStiduSi  dense  pnnotatns ;  metatborace 
mermi,  rotundato;  abdomine  ovato-coDioo ;  antice  iruucato,  sessili; 
corpore  sulfareo-mnltipicto;  abdominis  segmentiB  1-5  salfureo-limbatis, 
10  et  2P  insaper  utrinqne  fascia  trigonali  snlfarea  (vel  fascia  autica 
interrnpta)  ;  pedibas  flavis  ;  alls  subbjalinis. —  9  *  Clj'peo  et  orbitis 
partim  flavis. 

Od^.  blandus  Sauss.  ReTiie  et  Mag.  de  Zool.  XXII,1870,  105,  27,  9 . 

.Total  length,  9  mm. ;  wing,  7  mm. 

?.  Clypeus  pyriform,  flattened,  rather  strigose,  truncate  at  tip 
and  rather  rounded.  Head  and  thorax  densely  punctate  ;  post- 
Bcatcl  quite  shortly  truncate,  quite  linear,  transverse,  but  rounded, 
not  crested  ;  its  hinder  face  rather  oblique,  punctured ;  this  form 
being  the  transition  to  the  Stenodynerus,  Metathorax  small, 
short,  and  rounded,  not  angulate,  shallowly  punctured;  its 
excavation  strigose,  not  sharply  margined,  except  superiorly, 
where  it  forms  a  little  ridge  or  tooth  behind  the  post-scutel. 
Abdomen  ovate-conical ;  the  first  segment  not  quite  as  wide  as 
the  second,  scarcely  truncate  anteriorly,  but  without  a  sharp  ridge, 
sessile ;  its  superior  face  slightly  depressed,  as  punctate  as  the 
thorax ;  2d  segment  densely  punctate,  but  not  quite  as  strongly, 
its  hinder  margin  more  strongly  so,  and  densely  punctured, 
slightly  and  widely  depressed ;  the  following  punctured. 

Black,  shining ;  a  line  on  the  mandibles,  clypeus,  inner  orbits, 
frontal  spot,  a  line  behind  the  eyes,  the  scape  beneath,  a  wide, 
bat  interrupted  anterior  margin  of  prothorax,  a  spot  under  the 
wing,  tegulflB,  a  dot  on  mesothorax  before  the  scutel,  post-scutel 
al)ove,  and  sides  of  metathorax,  sulphur-yellow.  All  the  segments 
of  the  abdomen  margined  with  sulphur-yellow.  The  first,  in  addi- 
tion, with  two  oblique  yellow  bands  or  maculsB,  fused  with  the  yel- 
low bordering  laterally ;  the  2d  adorned  on  each  side  with  a  large 
triangular  macula,  forming  a  wide  interrupted  fascia  beneath ; 
this  segment  has  similar  yellow  ornaments.  Anus  black.  Feet 
yellow ;  coxae  black ;  the  2d  and  3d  pair  margined  with  yellow 
and  spotted  at  tip.     Wings  subhyaline,  nerves  brown. 

Var.  9 .  Clypeus  with  a  central  black  spot. 

Bess.  a.  diff. — In  its  rather  stubbed  form  it  recalls  the  form 

of  0.  Catskillensiis,  but  its  abdomen  is  still  more  sessile,  more 

truncate  anteriorly,  and  more  square.    By  its  rich  livery  it  recalls 

0.  sulfureus,  but  is  very  distinct  from  it  by  its  non-angulate 

19 
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metathorax,  more  slender  form,  etc.  This  is  rather  an  interme- 
diate type  between  Division  Odynerus  and  Stenodynerus,  by  the 
quite  linear  form  of  its  post-scutel,  not  flattened  above  and  ridged 
posteriorly;  and  by  its  abdomen,  although  sessile  and  truncate 
at  base,  having  the  1st  segment  more  punctured  than  the  2d  at 
base. 

Hah.  California  (E.  Norton), 

B.  Posterior  plate  of  metaihorax  no  longer  margined  with  sharp 
ridgeSf  but  having  its  edges  blunted  by  the  rugosities  or  the 
punctures  {or  not  rugose);  and  the  summit  of  the  ridges  mi 
longer  forming  post'SCuiellar  teeth,  although  still  separal^id 
frorti  the  post-scutel  by  a  groove. 

a.  Posterior  plate  of  metaihorax  much  excavated^  margined  with  salient^  Uwt^ 
and  rough  edt/es.     Abdomen  couiiral,  its  base  sharply  traucate. 

105*  O.  molestUB  Sauss. — Niger,  tomento  cinereo  hirsatas ;  thorace 
nitido  grosse  punctato;  metanoio  perragoso,  hand  bideutato,  foveolc 
striaUB  marginibas  prominalia  sed  perragosis,  haad  acatis ;  abdomioe 
conico,  segmentoram  2-5  niargiue  perorasse  cribratis ;  macnla  frontali 
et  post-ocalari,  pronoti  et  abdominis  segmeotoram  1*-^'  limbo,  macnla 
subalari,  tegalis,  scutelli  macuHs  2,  post-scatello,  metanoti  summi 
pnnctis  2  pediba«]ne,  flavis. —  ^  .  Cljrpeo  latiore  qnam  longlore,  flavo, 
Talde  punctato,  antioe  attenuato,  truncato;  mandibnlis,  ocaloram 
margine  intas,  scapo  subtus,  ilavis. —  9'- 

Od$n.  molestus  Sauss.  Bevne  et  Mag.  de  Zool.  XXII,  1870,  61,  19,  %* 

Total  length,  11  mm. ;  wing,  9  mm. 

%.  Size  and  appearance  of  the  0.  arvensis,  but  the  thorax 
Bhining  and  more  coarsely  cribrose  with  more  separated  punctures 
Post-scutel  crenulate.  Mctathorax  but  little  retracted,  very 
rugose;  its  posterior  face  not  bidentate,  strongly  excavated,  the 
borders  very  salient,  but  not  at  all  trenchant;  being  on  the 
contrary  blunted,  rounded  by  very  coarse  punctures.  At  times  the 
borders  are  a  little  channelled  because  of  these  punctures;  their 
summit  is  separated  from  tlie  post-scutel  by  a  fissure,  but  does  not 
form  any  salient  angles.  Abdomen  conical,  having  the  same  form 
as  the  O.  arvensis;  the  first  segment  truncate,  having  a  shari* 
angle;  the  2d  very  short,  its  posterior  border  impressed  and  vtiy 
coarsely  cribrose,  as  are  also  the  following  segments. 
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Insect  black,  bristling  with  grayish  hair  (among  fresh  specimens 
the  abdomen  is  almost  velvety).  A  spot  on  the  front,  another 
little  one  behind  each  eje,  anterior  border  of  prothorax,  tegalse, 
a  spot  beneath  the  ving,  two  on  the  scutel,  post-scutcl,  and  a 
spot  on  each  side  of  this  on  the  summit  of  metathorax,  yellow  or 
a  little  red.  The  first  two  segments  of  the  abdomen  bordered 
with  yellow ;  the  border  of  the  first  joined  on  each  side  with  an 
oblique  red  or  yellow  spot;  the  segments  (  9  3-4),  %  3-6  bordered 
with  a  fine  yellow  edging.  Legs  yellow,  at  the  base  black. 
Wings  transparent,  a  little  smoky ;  nervures  brown.  Wing  scales 
spotted  with  red  or  brown. 

%.  Clypeus  yellow,  strongly  punctured,  wider  than  long;  its 
inferior  extremity  slightly  prolonged  and  truncate  in  middle. 
Mandibles,  scape  of  antenna;  beneath,  inner  border  of  orbits,  and 
femora  above,  yellow.     Hook  of  the  antennae  ferruginous. 

Bess.  o.  diff. — This  resembles  divers  species,  particularly  the 
0.  arvensis  % ,  but  the  clypeus  is  much  more  coarsely  punctured, 
wider  in  proportion,  with  the  extremity  narrower  and  not  biden- 
tate.  It  differs  from  others :  from  0.  arvensis,  Boacii,  Hidalgi, 
and  Iturbidi  by  its  metathorax,  which  is  not  bidentate  and  very 
much  more  excavated. — It  is  easily  distinguished  from  the  0. 
foraminatus  %  by  the  form  of  its  clypeus,  by  its  more  coarsely 
punctured  thorax,  by  the  metathorax  surrounded  by  more  salient 
Iwrders,  and  very  much  more  rugose,  not  forming  behind  the 
post-Bcutel  the  two  little  separating  teeth;  by  the  two  yellow 
spots  of  the  scutel ;  by  its  very  conical  abdomeU;  truncate  at  its 
base,  with  a  sharp  ridge.  But  it  offers  an  appearance  wholly 
similar  to  the  0.  turpis ;  the  same  size,  the  same  form,  the  same 
livery,  so  far  that  one  would  readily  take  it  for  the  male  of  that 
species.  However,  it  differs  from  it  essentially  by  the  borders  of 
its  metathorax,  which  are  blunted,  rugose,  and  not  at  all  tren- 
chant, while  in  the  species  of  this  group  the  ridges  are  in  general 
more  trenchant  at  the  summit  among  the  males  than  in  the 
females.  Yet  the  resemblance  is  such  between  these  two  in- 
sects that  I  remain  in  doubt  if  they  are  not  the  two  sexes  of  the 
same  species,  the  rather  that  with  the  0,  turpis  (9)  the  ridges 
are  often  blunted  toward  the  base. 

Hob.  The  United  States.     2  %  from  Tennessee. 
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b.  Posterior  plate  of  metathorax  more  flattened ;  itt  margins  rounded 

and  punctured. 

*  Abdomen  eontoal,  prineipaUy  among  the/emaUg, 

106*  0«  pratemis  Sauss. — Pallide-fernigiiieiiB,  citrino  mnltipictas; 
thorace  polito,  groese  et  sparse  pnnctato;  metanolo  rotandato,  dens^ 
punotato,  Telatino,  ntrinque  inermi,  saperue  oanthis  nallis,  foveola 
striata  minata  orbioalari ;  abdomioe  couico,  segmentonim  2'~&'  J, 
2'~6^  %  margine  puDotis  fnsois  crassis  sparse  oribrato;  clypeo  paalo 
latiore  qnam  longiore,  tmncato;  antennis  basi  aarantiis,  in  dimidio 
termiDali  sapeme  nigris  vel  fnscia ;  abdominis  segmentomm  1',  2^  fascia 
marginali  oitrina  ntrinque  dilatata. 

Odyn.  pratensis  Sacss.  Revue  et  Mag.  de  Zool.  XXII,  1870,  61,20,  ?  %> 

9  •  Total  length,  15  mm. ;  wing,  11  mm. 
%  .  Total  length,  12  mm. ;  wing,  9  mm. 

9 .  Size  a  little  superior  to  that  of  the  0.  foraminatus.  Punc- 
tures of  body  of  little  depth,  but  qaite  coarse.  Scutel  smooth, 
with  some  coarse,  separated,  irregular  punctures.  Post-scntel 
crenulate.  Metathorax  rounded,  offering  a  little  circular,  striate 
concavity;  but  its  circumference  is  perfectly  rounded,  densely 
punctured,  without  any  spiniform  angle,  nor  any  ridge ;  not  form- 
ing behind  the  post-scutel  any  kind  of  teeth,  and  yelvetj.  Abdo- 
men 9  very  conical,  truncate  anteriorly,  but  without  sharp  ridge. 
Border  of  segments  2-5'  (2*-6*,  %)  cribrose,  with  very  gross 
impre.ssed  points,  a  little  separated,  brown  in  their  depth,  and 
forming  on  the  2d  segment  an  impressed  zone. 

Insect  of  a  ferruginous  orange,  garnished  with  yellow  or  graj 
hair;  mandibles,  clypeus,  the  whole  face,  and  a  little  post-ocular 
space,  sulphur-yellow;  a  brown  band  on  the  vertex;  antenn© 
red,  clouded  with  yellow,  with  their  second  moiety  black  above, 
and  the  scape  adorned  with  a  yellow  line.  Middle  of  the  pro- 
thorax,  a  spot  under  the  wing,  tegulae,  post-scutel,  and  sides  of 
metathorax,  yellow;  scutel  orange,  varied  with  yellow;  disk  of 
mesothorax  red,  clouded  with  brown.  All  the  segments  of  tbe 
abdomen  widely  bordered  with  yellow;  bordering  of  1st  and  2d 
squarely  widened  on  the  sides;  anus  yellow;  femora  and  tibie 
varied  with  yellow.  Wings  transparent,  gray  at  the  end,  a  little 
ferruginous  along  the  side. 

Var.  a.  Mesothorax  obscure,  with  two  ferruginous  lines. 

b.  Yellow  bordering  of  prothorax  complete. 
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9.  Clypeus  yellow,  coarsely  punctured,  a  little  wider  than 
long,  terminated  by  a  little  lamellar  border;  mandibles  yellow  or 
red. 

%,  Smaller.  Head  wide.  Clypeus  polygonal,  more  widely 
truncate.     Legs  yellow.  •  (Antennae  ?.) 

Bens,  a.  diff. — This  species  varies  without  doubt  infinitely  in 
its  colors,  passing  probably  in  one  place  to  brown  or  to  black  in 
its  deeper  color,  or  preserving  its  yellow  ornaments  more  or  less 
reduced;  in  another  place  changing  from  yellow,  by  the  paling  of 
its  deeper  color,  and  the  extension  of  its  ornaments,  as  we  have 
shown  above  for  the  0.  annulatus.  It  will  not  do  then  to  seek 
its  distinctive  characters  elsewhere  than  in  its  form. 

It  is  easily  confounded  with  the  0.  annulaius,  which  has  almost 
the  same  livery  and  the  male  of  which  also  presents  a  great  bead. 
It  is  distinguished  from  it  by  its  greater  and  less  dense  punctures, 
the  thorax  remaining  smooth  for  this  reason ;  by  the  absence  of 
lateral  dentiform  angles  on  the  metathornx ;  by  the  punctures  of 
borders  of  segments  2-4,  which  are  greater,  and  separated,  and 
of  a  brown  color ;  the  %  also  by  its  shorter  clypeus,  which  is  not 
regularly  octagonal,  the  inferior  borders  not  being  identical  with 
the  superior,  the  inferior  being  a  little  more  prolonged. 

The  0.  pratenttis  diflfers  from  the  0.  foraminatus  by  its  meta- 
thoraz,  having  a  smaller  concavity,  less  surrounded  by  swellings, 
with  more  rounded  borders,^  more  circumscribed,  less  extended, 
as  far  as  the  borders  of  the  posterior  face  ;  and  by  the  absence 
of  liUle  teeth  behind  the  post-scutel ;  by  a  shorter  and  wider 
clypeus,  etc. 

It  diflfers  from  the  0.  Ouerreri  by  its  more  conical  abdomen, 
by  its  less  densely  cribrose,  and  not  velvety  body,  etc.  Other- 
wise, its  color  is  of  a  gay  orange-red,  common  to  insects  of  the 
western  coast  of  North  America,  and  not  of  the  brownish-red 
peculiar  to  the  Mexican  insects. 

Bab*  Lower  California  and  the  prairies  of  New  Mexico.  9 
from  Cape  St.  Lucas  (Lower  California,  G.  Xantus) ;  %  from 
Xew  Mexico. 

**  Jbdomen  mart  O0ai«-«onicaZ..  sHffhUf  contracted  anteriorly. 

10T«  O*  flaTopictUB  Sauss. — O,  foraminato  simillimnB,  sed  meta- 
Ihoncifl  dantibos  anperioribas  nullis ;  cly peo  latiore,  flavo,  nigro-margi« 
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nato,  in  medio  signatnra  nigra ;  abdominis  secandi  segmeoti  margins 
craBse  punctato  sed  neo  impreaso,  nee  rngoso,  9  • 

Odyn,  flavopictus  Sauss.  Rev.  et  Mag.  de  Zool.  IX,  1857,  276,  ] 

Total  length,  11  mm. ;  wing,  9.5  mm. 

Very  similar  to  0.  foraminatus ;  a  little  smaller,  and  differing 
by  its  clypeus  being  a  little  more  triangular,  and  principally  l>y 
its  metathorax,  destitute  of  sharp  edges  superiorly,  not  forming 
behind  the  post-scutel  two  teeth  separated  by  a  fissure. 

9 .  Rather  slender.  Clypeus  wide,  its  apex  narrowly  produced, 
a  little  excavated,  bidentate.  Post-scutel  not  crenulate.  Con- 
cavity of  metathorax  finely  striate ;  its  edges  roughly  punctured, 
not  margined  superiorly  by  any  sharp  edges.  Abdomen  a  little 
more  contracted  anteriorly.  The  whole  body  more  finely  punc- 
tured ;  the  margin  of  the  2d  abd.  segment  strongly  punctured, 
but  not  rugose  ;  more  impressed. 

Black,  with  the  same  ornaments  as  0,  foraminatus ;  all  the 
abdominal  segments  margined  with  yellow;  the  border  of  the 
first  segment  widened  on  the  sides,  with  three  black' notches. 
Clypeus  yellow,  with  a  central  black  spot,  and  its  apex  margined 
with  black.    Wings  washed  with  fuscous,  with  bronze  reflections. 

Hah,  United  States.     Tennessee. 

This  may  be  a  variety  of  0.  foraminatus^  with  imperfectly 
developed  form. 

108«  O.  Guerreri  Saubs. — Obscure  rnfas  et  niger,  rngose  pnnctatiis, 
fulvo-hirsutns ;  cljpeo  trancato ;  post-scutello  9  bigibboso,  %  2-vA 
4-dentato;  metathorace  ubiqne  obtandato,  dense  punctato,  foreola 
striata  micore,  nulloniodo  acnte-warginata  canthis  nnllis;  abdomiDe 
ovato-conico,  marginibns  segmentoram  2'  et  seqaentinm  grosse  punc- 
tatis ;  secnndi  valde  impresso ;  antenuis  rufis,  apice  nigris;  capite 
nigro,  orbitia  9  omnino  rufo-marginatia  neo  non  in  vertice  sumiuo; 
vertice  9  fA^oia  rufa  transversa  ornato;  thorace  nifo-maoulato.  pronoto 
rufo ;  abdomine  rufo;  segmenti»  omnibus  flavo-marginatis,  ic,  20l>asi 
nigro-variis  ;  alis  fusco-nebulosis,  costa  ferraginea. 

Odyn,  Guerreri  Sauss.  Revae  et  Mag.  de  Zool.  IX,  1857,  277. 

9*  Total  length,  12  mm.;  wing,  10  mm. 
% .  Total  length,  9.5  mm. ;  wing,  8  mm. 

9.  Insect  quite  slender,  of  an  obscure  red,  velvety.  Head  and 
thorax  densely  crlbrosc;  scutel  divided  by  a  longitudinal  groove; 
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crest  of  post-scutel  insensibly  bitubcrculate.  Concavity  of  meta- 
thorax  quite  small,  the  strise  parted  in  the  middle  by  a  carina ; 
its  borders  completely  roanded  and  punctured,  forming  no  trace 
of  a  salient  behind  the  post-scutel.  Abdomen  truncate  anteriorly ; 
second  segment  rather  wider  than  long,  a  little  wider  than  the 
first;  its  border  offering  a  wide  impressed  zone,  roughly  cribrose 
with  separate  punctures,  insensibly  crenulate.  Borders  of  the 
other  segments  very  coarsely  punctured. 

Insect  black,  velvety,  garnished  with  an  abundant  woolly,  tawny 
pile.  Clypeus,  mandibles,  a  spot  on  the  front,  and  the  complete 
border  of  the  orbits,  as  well  as  the  vertex,  ferruginous;  one  sees 
beside  on  the  vertek  a  transverse  band  of  this  color  which  joins 
the  summit  of  the  two  eyes.  Antennte  ferruginous,  with  their 
second  moiety  black.  Prothorax,  tegulce,  a  spot  under  the  wing, 
scutel  and  post-scutel,  wholly  or  in  part,  and  angles  of  metathorax, 
of  an  obscure  ferruginous ;  there  is  often  a  ferruginous  spot  at 
the  base  of  mesothorax  also.  Abdomen  silky  or  woolly,  ferrugi- 
nous, with  the  border  of  all  the  segments,  yellow;  the  base  of  the 
first  two  black,  which  forms  variable  designs.  Legs  ferruginous. 
Wings  ferruginous  along  the  side,  a  little  smoky  in  the  rest  of 
their  extent,  the  radial  cellule  obscure. 

Var.  a.  The  little  channel  of  second  segment  almost  null  in 
certain  specimens. 

b.  Metathorax  black ;  scutel  black,  with  two  red  spots ;  the 
black  strongly  extended  on  the  first  two  segments  of  abdomen. 

c.  The  scape  blackish  above;  vertex  without  red  transverse 
band ;  legs  black  and  yellow. 

d.  Clypeus,  ornaments  of  the  head,  scutel,  tegulee,  spots  under 
the  wings,  passing  into  yellow. 

9.  Clypeus  wide,  strongly  punctured,  its  inferior  margin 
truncate,  the  angles  forming  two  little  salients. 

%.  Clypeus  polygonal,  truncation  almost  straight,  yellow. 
Post-scutel  bidentate  or  4-dentate,  or  denticulate;  2d  segment 
very  short,  concave,  its  border  very  rugose,  at  times  a  little 
channelled.  Vertex  generally  black,  bordering  of  orbits  incom- 
plete at  the  summit. 

Var,  The  first  segment  black,  bordered  with  yellow;  the 
Ijordering  joining  with  two  red  lateral  spots ;  the  2d  black,  red 
on  the  sides. 

Bess.  o.  dif. — This  species  has  rather  nearly  the  same  colora- 
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tion  as  the  0.  Iturhide  and  Hidalgi  (var.  Mex.) ;  but  it  differs 
by  its  smaller  size,  by  its  bideutate  post-scutel,  by  its  smaller 
concavity  which  only  occupies  the  middle.  The  male  greaily 
resembles  the  O,  moUiAuH^  but  is  distinct  from  it  by  the  meta- 
thorax  having  its  borders  more  regularly  rounded,  regularly 
punctnred,  not  rugose,  not  angulate  at  the  summit,  nor  qnite  so 
elevated  as  to  be  separated  from  the  post-scutel  by  a  fissare;  by 
the  more  oval  abdomen,  by  its  antennte,  red  in  their  first  moiety,  etc 

The  species  closely  approaches  also  to  the  colors  of  the  0 
Moreliif  and  the  Ancistrocerus  iuberculiceps,  (See  the  descrip- 
tion of  these  species.) 

Hab.  The  temperate  parts  of  Mexico.  I  took  4  9  and  9  ^  in 
the  beautiful  valley  of  Mextitlan ;  one  9  on  the  confines  of 
Morelia,  in  Mechoacan ;  and  2  9,  3  ^  in  the  hot  parts  of  the 
province  of  Mexico  (Cuautla). 

109.  O.  Romandiniis  Sauss. — Satis  gracilis,  nigro-Telatinns,  pills 
longis  fulvia  liirsntas ;  post-scutello  hand  aeate  trancato ;  metanoto 
haad  angnlato  ;  pancto  post-cx} atari,  pronoti,  tegalarum,  abdoroinisqae 
segmentorum  1-3  margiiie,  llavo ;  post-scutello  fascia  flava  ;  alis  infad- 
catis,  fasco-purpareo  nitidis. — Clypeo  9  uigro;    %  aarantio,  basiuigro. 

OJyn,  Romandinus  Sauss.  et  Vespides,  I,  184,  79. 

9  •  Total  length,  11  mm. ;  wing,  8.5  mm. 
%  .  Total  length,  9  mm. ;  wing,  8  mm. 

Rather  slender,  very  finely  punctured  and  velutinous  throaghout 
Post-scutel  depressed,  not  sharply  truncate.  Metathorax  very 
slightly  excavated,  not  angulate  ;  the  excavation  not  margined ; 
superiorly,  continued  without  limits  from  the  superior  part ;  the 
lateral  edges  continued  with  the  inferior  edges.  Abdomen  ovate- 
conical,  a  little  depressed  ;  the  first  segment  not  as  wide  as  the 
second,  bluntly  truncate  anteriorly,  and  more  strongly  punctate. 
Second  segment  having  at  base  beneath  a  transverse  tubercle. 

The  whole  insect  of  a  deep  velvet  black,  and  all  bristling  with 
long  fulvous  hair.  Antenne  and  head  black;  a  little  yellow  spot 
behind  the  eye.  Anterior  margin  of  prothorax  with  a  narrow 
yellow  band ;  margin  of  wing  scales,  a  fascia  on  the  post^catel, 
and  the  margin  of  the  1-3  abd.  segments  narrowly  yellow ;  the 
3d  margin  quite  narrow.  Wings  fuscous,  with  brown  and  violet 
iridescence.     The  ornaments  are  of  a  golden  sulphur-yellow. 
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Var,  Post-scatel  black,  without  yellow  band. 

9.  Cljpens  pyriform,  trancate,  bidentate  or  biangolate  at  tip, 
coarsely  punctured  near  the  extremity ;  adorned  with  two  yellow 
lines  at  its  apex. 

%.  Clypeus  elongate,  a  little  bidentate  at  the  apex,  the  inferior 
part  occupied  by  a  large  orange  macula;  its  teeth  and  apical 
edge  black.     Hook  of  the  antennie  small,  black. 

Var,  The  orange  macula  of  the  clypeus  much  extended. 

Ress,  a,  diff. — A  very  distinct  species,  having  quite  the 
characters  of  the  OdyneridflB  of  the  northern  Andes  of  South 
America,  velutinous,  grisly  with  long  black  hair.  This  insect 
forms  somewhat  a  transition  to  the  Hypodynems  ;  it  lives  also 
quite  on  the  northern  limits  of  the  distribution  of  this  group  of 
insects. 

Hob.  New  Granada.     Sta  Fe  de  Bogota,  2  9,2^. 

Section  II. — Body  still  siubbedj  not  slender^  nor  cylindricaL 
Abdomen  not  conical^  hut  remaining  sessile  ;  the  1st  segment 
smaller  than  the  26?,  as  strongly  or  more  strongly  punctured 
than  the  2d;  the  2d  constricted  a^  ha^e  to  fit  into  the  first 
and  more  or  less  deformed;  having  its  margin  very  strongly 
canaliculate  and  rejlexedf  and  more  or  less  swelled  before 
the  channel. 

This  group  is  formed  for  exceptional  types,  still  belonging  to 
the  Division  Odynerus  by  their  general  aspect,  but  passing  to 
Slenodynerus  by  the  form  of  the  abdomen,  which  is  no  longer 
conical  or  ovate-conical,  but  more  narrow  anteriorly,  and  by  the 
scatel,  which  is  not  so  distinctly  truncate,  nor  ridged  on  the  line 
of  the  truncation.  The  two  species  which  follow  are  approximate 
in  the  form  of  the  abdomen,  but  very  different  in  that  of  the 
clypeus  %, 

A.  Metathorax  not  narrowed  below ,  much  excavated j  with  very 
sharp  edges;  post-^cutel  bituberculaie ;  abdomen  quite  de- 
formed. 

IIO.  O.  clnniculUS  Sadss. — Niger,  orassiBsime  crihri  instar  puDO- 
tains ;  pronoto  cristato,  post-scntello  bimamillari ;  metathorace  valde 
ezcavato,  anperne  aonte  marginato;  *2P  segmento  postice  clnniuin 
daarum  iustar  turgente,  margine  profandisBime  canalioalato  et  mazime 
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reflexo;  macnla  frontali  et  snbalari,  tegalis,  macnlU  2  soatelU  et  2 
metanoti,  pronoti  abdoroinisqae  segmeotoram  l*-4>  margine,  tibiis  «t 
tarsis,  pall ide-fla vis. —  %  ,  Cljpeo  polj-gonali  flavo;  scapo  sabtas  flavo. 

Oi!yn,  ciuniculua  Sauss.  Revue  et  Mag.  de  Zool.  XXII,  1870,  60,  18,  %, 

%  .  Total  length,  9  mm. ;  wing,  7.5  mm. 

Body  cribrose,  with  very  large,  deep  punctures ;  head  rngose, 
sharply  margined  behind.  Prothorax  anteriorly  crested,  ungu- 
late. Post-scutel  bearing  a  sort  of  emarginate  crest  or  two 
bidentate  eminences ;  its  hinder  face  elevated,  flattened ;  meta- 
thorax  vertically  truncate,  much  excavated,  rather  polished,  very 
sharply  margined  superiorly  by  two  angulate  prominent  ridges, 
separated  by  a  sort  of  channel,  being  the  continuation  of  the 
ground  of  thp  cavity ;  the  superior  cheeks  rather  separated  from 
post-scutel  by  a  sulcosity,  and  having  a  polished  space ;  the 
inferior  part  rather  angulate  inferiorly,  but  the  angles  quite 
rounded ;  the  inferior  edges  nearly  horizontal.  'Abdomen  quite 
deformed.  First  segment  short,  truncate  anteriorly  ;  its  trans- 
verse edge  blunt,  although  a  little  salient  because  of  a  depression 
of  the  superior  face.  Second  segment  slightly  ovate ;  quite 
swelled  above  into  two  large,  salient,  rounded  tubercles,  sepa- 
rated by  a  deep  excavation,  resembling  two  brushes ;  the  margin 
forming  a  rather  broad,  extremely  deep  channel,  with  the  poste- 
rior edge  reflexed  into  a  very  much  elevated  crest,  slightly 
undulating  in  the  middle.  Third  segment  cut  a  little  concavelr 
behind.  The  first  three  segments  quite  as  strongly  cribrose  with 
enormous  punctures  as  the  thorax  (also  the  tubercles  of  the  2d 
segment).     Those  following  not  as  strongly  punctured. 

Black.  A  frontal  and  post-ocular  spot,  anterior  margin  of 
prothorax,  a  macula  under  the  wing,  tegulse,  two  spots  on  the 
Bcutel,  two  spots  on  the  metathorax  and  its  blunt  angles,  and  the 
margins  of  the  first  four  abd.  segments,  pale  yellow;  margins  of 
1,  2  segments  moderate ;  3,  4  very  narrow.  Feet  black  or  brown; 
knees,  tibiae,  tarsi,  and  cox®  2,  3,  pale  yellow ;  tibiae  rather  form- 
ginous.     Wings  subhyaline,  anterior  margin  narrowly  brown. 

%,  Clypeus  polygonal,  as  wide  as  long,  coarsely  punctured, 
truncate,  pale-yellow,  as  well  as  a  line  on  the  scape  of  the 
antennoB  ;  hook  ferruginous. —  9  ?. 

Bess,  a,  diff, — A  species  quite  distinct  by  the  unusual  form  of 
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its  abdomen,  recalling,  with  exaggeration,  the  African  0,  canalU 
culatus. 

Hah,  The  temperate  part  of  Mexico.  Orizaba  (1  %,  Sumi- 
cbrost). 

B.   Metaihorax  triangular ^  narroT.ed  posteriorly f  not  so  mucli  J 

excavated,  with   sharp   superior  ridges.      Post-scutel  not  ^ 

crested.    Second  abdominal  segment  channelled  and  rejlexed, 
scarcely  swollen. 

111.  O.  Morelii  Sauss. — Niger,  dense  panctnlatas,  fnlvo-tomentosas ; 
pronoto  ADguIato;  metathorace  hand  augalato,  foveola  postica  canthia 
acutis  saperue  inarginata;  abdominis  primo  segmento  minora,  margine 
elevate;  secnndi  margine  rngoso,  valde  canalicnlato  valde  reflexo ; 
antennis  basi  ferrugineis ;  ore,  orbitis  et  verticis  fascia  arcuata,  pronoto, 
macala  sabalari,  tegalis,  scatelli  margine,  metanoti  canthis,  pedibus 
abilomineque,  ferrngineis  ;  f^egmentornm  margine  obscure  flavo  ;  eeg- 
nientis  1^,  2^  basi  nigris  ;  alis  dilute  infuscatis,  in  costa  ferruginea. — 
% .  Cljpeo  rotnndato,  transverse,  flavo  ;  argeuteo-tomentoso  ;  vertice 
tabercnlo  polite  obsolete  instruoto.  —  ^  . 

Odyn.  Moreha  Sacss.  Rev.  et  Mag.  de  Zool.  IX,  1S57,  276,  % . 

Total  length,  9 }  ^^  ^^* ;  wing,  % ,  10  mm. 

% .  Head  rather  swelled  transversely  at  the  occiput  or  behind 
the  eyes.  Vertex  a  little  hollowed,  or  with  a  double,  polished 
low  tubercle  behind  the  ocellae,  and  between  this  and  the  ocellae, 
a  sort  of  arcuate  depression,  often  obsolete.  Thorax  short ;  pro- 
thorax  quite  squarely  cut,  its  angles  sharp,  but  not  produced. 
Post-scutel  quite  shortly  truncate,  linear,  transverse,  insensibly 
depressed  in  the  middle;  but  not  edged  nor  crenulate;  its  hinder 
face  elevated.  Metathorax  rather  narrow ;  its  upper  face  on  each 
side  convex;  its  hinder  face  rather  triangular,  forming  each  side 
almost  a  blunt  lateral  angle;  the  excavation  margined  superiorly 
on  each  side  under  the  post-scutel  by  a  sharp  arcade  or  arcuated 
edges,  very  salient,  like  a  sharp  crest,  but  not  erect,  forming  no 
teeth  whatever  behind  the  post-scutel.  Abdomen  constricted  at 
base  of  the  second  segment ;  the  first  segment  very  small,  much 
narrower  than  the  second,  truncate  and  rounded  at  base;  its 
margin  a  little  edged.  The  second  segment  very  strongly  cana- 
liculate along  its  margin ;  the  channel  widened  in  the  middle  and 
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the  segment  slightly  swelled  into  two  little  cheeks  before  the 
channel ;  the  edge  strongly  reflexed  ;  the  edge  of  the  3d  also  a 
little  reflexed;  the  2d  beneath  as  tuberculate  at  base.  The 
whole  insect  finely  and  densely  punctured,  on  the  abdomen  as 
well  as  on  the  thorax ;  more  coarsely  on  the  margin  of  2-4  seg- 
ments.    The  body  woolly,  furnished  with  gray-fulvous  hair. 

Black.  Mandibles,  the  2-3  first  joints  of  antennae,  a  frontal 
longitudinal  line,  an  elongate  large  post-ocular  spot,  not  touching 
the  ej'es,  and  an  angulate  line  on  the  vertex  parted  by  the 
tubercle,  and  continuing  along  the  inner  orbits  of  the  eyes, 
rufous.  Prothorax,  tegulee,  a  spot  under  the  wing,  post-scutel, 
binder  part  of  scutcl,  and  often  the  angles  of  metathorax,  rafoas. 
Abdomen  rufous ;  the  base  of  the  first  two  segments  black,  and 
the  margin  of  all  segments  yellowish.  The  black  of  the  base  is 
often  prolonged  on  the  middle  of  the  segment.  Feet  rufous. 
Wings  smoky,  with  the  anterior  edge  ferruginous. 

% .  Clypeus  wider  than  long,  fulvous  or  yellowish,  with  argen- 
teous  reflections,  although  having  some  black  hair;  its  inferior 
margin  rounded,  with  a  little  notch  and  bidentate  in  the  middle. 
Hook  of  the  antennoB  large,  arcuate,  black 

Var.  a.  The  head  not  much  variegated  with  ferruginous. 
Orbits  and  vertex  nearly  black.  A  black  spot  near  the  edge  of 
the  2d  abd.  segment. 

b.  Metathorax  black. 

Bess. a.  diff, — The  coloringof  this  insect  is  what  I  should  like 
to  call  the  Mexican  livery ;  this  dull  ferruginous  fnlvo-velutinous 
livery  being  quite  a  Mexican  type.  This  coloration  is  quite  that 
of  AndsiroceruB  tuberculicep8f  and  much  also  that  of  Odynerus 
Ouerreri,  From  this  it  differs,  by  its  abdomen,  not  conical,  the 
first  segment  being  much  narrower  than  the  2d ;  by  the  margin 
of  the  1st  segment  which  is  hemmed,  and  that  of  the  second,  much 
more  canaliculate ;  by  its  post-scutel  not  sharp  nor  crennlate,  and 
by  its  very  large,  wide  clypeus. 

This  is  quite  an  exceptional  type  by  the  form  of  its  abdomen, 
post-scutel,  and  its  wide  %  clypeus. 

Eab.  The  temperate  parts  of  Mexico.  I  caught  two  males  in 
the  fine  valley  of  Mextitlan. 
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Division  STENODYNERUS. 


(Sauss.  Vespides  I,  Divis.  IV,  206.-111,  Divis.  Epnlon,  II«  Sect.,  p.  255. 
StenodyneruSf  Melang.  Hymenopt.  11*^  laso.,  p.  58.) 

• 

Body  elongate^  generally  slender  ;  oflen  cylindrical.  Abdomen 
slender  and  cylindrical,  or  ovate,  not  quite  sessile,  or  spindle- 
shaped,  subpedunculate.  Its  first  segment  variable,  having 
the  shape  of  rather  an  elongate  bell,  rounded  anteriorly  or 
cup-shaped,  subpedunculate,  or  funnel-shaped,  often  longer 
than  wide. — Post-scutel  generally  entire,  not  truncaie, 
angular  posteriorly;  but  yet  sometimes  truncate  when  the 
abdomen  is  spindle-shaped  and  subpedunculate. 

This  is  a  type  yery  richly  represented  in  America. 

The  Odyneri  of  this  division  constitute  a  special  type,  remark- 
able by  the  elongation  of  their  forms,  which  is  among  the  Odyneri, 
quite  a  corresponding  similarity  between  the  Slenancistrocerus 
and  the  Ancistrocerus. 

The  parallelism  is  so  complete  that  one  may  even  designate  in 
both  groaps  some  corresponding  species  of  which  some  are  quite 
approximate,  merely  differing  by  the  presence  or  absence  of  a 
suture  on  the  Ist  abdominal  segment,*  others  very  analogous,* 
althoogh  not  quite  so  similar.  This  very  difficult  group  is  not 
distinguished  by  any  one  special  character,  but  by  the  combina- 
tion of  several,  which  are  not  all  general  to  all  the  species,  each 
species  uniting  only  a  certain  portion  of  them,  which  partly  occur 
in  other  Odyneri,  but  are  combined  in  other  ways.  This  makes 
the  Slenodyneri  very  difficult  to  recognize,  for  one  not  very 
familiar  with  the  genus  Odynerus, 

*  0,  conformis.  A,/ulvipe3. 

Of  A.  sctcularis. 
.  vagus,  < 

t  A.  Bravo. 

'  a.  Abdomen  elongate,  cylindrical. 
0.  Enyo*  A.  histrio. 

0.  totonacus.  A.  Mexicanus, 

b.  Abdomen  more  ovate,  let  segment  cup-shaped. 
0.  speciosus,  A.  militaris, 

0.  Peyroti.  A.  Sumichrasti. 

c.  Metathorax  produced  posteriorly ;  wings  black,  ornatrents  white* 
0.  luctuosus,  A.  quadrisectus,  eto. 
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The  difficulty  in  distinguishing  the  Stenodt/nerus  from  the 
Pachodynerus  and  the  true  Odynerus  obliges  us  to  make  a  review 
of  the  characters  which  are  peculiar  to  each. 

The  clypeus  is  not  characteristic  in  any.  Generally  pyriform, 
truncate,  and  biangulato  at  tip;  in  ?  sometimes  rounded;  vi.% 
polygonal-truncate  and  bidentate. 

The  thorax  is  cylindrical  when  the  abdomen  is  elongate- 
cylindrical,  vaulted  above,  anteriorly  not  contracted,  biangolate 
(0.  conformiSf  toUecus^  perennis,  etc.).  When  the  abdomen  is 
more  ovate  or  spindle-shaped,  the  therax  is  not  so  elongate, 
more  triangular,  contracted  behind.  It  is  nearly  always  more 
or  less  coarsely  punctured,  the  metathorax  being  less  stronglj 
punctured. 

The  po8t-8Cutel  is  very  peculiar.     It  has  two  different  forms: 

1st.  Not  truncate;  that  is,  angnlate  behind,  not  forming  a 
superior  transverse  punctate  face  and  a  posterior  vertical  polished 
face,  but  on  tlie  contrary  entire;  rather  horizontal  or  oblique, 
falling  into  the  hinder  face  of  metathorax,  more  elevated  anteriorly 
than  posteriorly,  as  if  it  had  been  a  little  squeezed  from  behind 
forwards,  so  as  to  accumulate  it  somewhat  along  the  anterior 
margin ;  when  crested,  the  crest  is  placed  on  this  elevated  part 
near  the  anterior  margin,  and  not,  as  in  the  Divis.  Odynerus,  on 
the  posterior  edge  formed  by  the  truncation.  When  not  trun- 
cate, it  is  punctured  on  its  whole  surface. 

2d.  Truncate  posteriorly  and  crested  on  the  ridge  of  the  trun- 
cation, nearly  as  in  Divis.  Odi/nerus,  But  in  this  case  the  trun- 
cation is  more  oblique,  as  if  impressed  from  behind,  iflid  the  crest 
rather  pushed  forward  against  the  anterior  margin.  The  trunca- 
tion also  is  not  as  straight  transversely,  but  is  rather  arcuate. 
In  case  the  scutel  is  truncate,  the  Slenodynerus  are  yet  quite 
distinct  from  Divis.  Odynerus,  in  having  the  metathorax  quite 
convex,  not  widely  excavated,  so  that  the  posterior  face  of  the 
post-scutel  does  not,  as  in  OdyneruSy  make  a  part  of  the  posterior 
concavity  of  the  metathorax,  and  besides,  the  abdomen  is  quite 
slender,  spindle-shaped,  the  first  segment  being  funnel-shaped, 
rather  pediculate,  not  wide  and  sessile  as  in  the  Divis.  Odynents. 

The  metathorax  is  quite  variable.  1st.  Sometimes  produced 
horizontally,  further  than  the  post-scutel,  including  it  behind 
(O.  luctuo8U8)f  as  in  some  Ancistrocerus  (A.  i^ectiis).  2d.  Gene- 
rally not  produced  superiorly,  but  somewhat  produced  under  the 
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scntel  before  it  becomes  truncate,  which  is  such  that  the  post- 
Bcutel  is  not  touched  by  the  truncation ;  quite  rounded,  without 
lateral  angles,  with  a  rounded,  free,  not  limited  fossette ;  some- 
times produced  triangularly,  convex,  only  parted  by  a  longitudinal 
or  sulcata  channel.  3d.  Truncate  or  biangulate,  with  a  very  sharp 
cavity  and  lateral  angles  (0.  spinifer)^  but  the  post-scutel  not 
truncate.  Even  when  quite  rounded  posteriorly,  the  metathorax 
does  not  lose  its  lateral  ridges,  which  extend  from  the  posterior 
wing  to  the  articular  valves  of  the  abdomen,  and  which  must  not 
be  confounded  with  the  superior  and  inferior  edges  which  con- 
stitute the  lateral  margin  of  the  concavity,  when  existing. 

The  abdomen  has  also  various  forms :  1st.  In  the  elongate- 
cylindrical  type  it  is  elongate  and  cylindrical,  sessile,  but  the  first 
segment  is  bell-shaped,  elongate,  rounded,  not  or  but  slightly 
contracted  anteriorly,  but  not  truncate  ;  as  long  as  wide.  This 
form  is  very  different  from  that  of  Divis.  Odynerus^  where  the  1st 
segment  is  wide,  truncate  anteriorly,  its  superior  face  being 
always  wider  than  long.  2d.  Elongate,  slender,  but  more 
depressed;  the  1st  segment  short,  truncate,  as  in  OdyneruSf  but 
the  post-scutel  not  truncate  (O.  spinifer).  3d.  More  ovate,  con- 
tracted anteriorly,  the  first  segment  being  small,  cup-shaped, 
rounded,  not  quite  sessile,  often  subpetiolate ;  the  2d  segment 
more  swelled.  4.th.  Elongate  spindle-shaped,  quite  slender, 
attenuated  anteriorly  the  same  as  posteriorly ;  the  first  segment 
fonnel-shaped,  sometimes  elongate  and  subpetiolate. 

The  abdomen  has  a  tendency  to  be  more  produced  than  in 
Divis.  Odynerus ;  and  the  1st  segment  is  always  more  coarsely 
punctured  than  the  2d,  which  is  just  the  contrary  in  Divis.  Ody- 
nerus.  These  various  forms  make  quite  insensible  transitions 
from  one  to  another,  and  their  various  combinations  make  it  very 
difficult  to  define  the  subdivisions  of  the  group,,  so  that  one  must 
pardon  me  if  I  have  not  succeeded  in  rendering  them  distinct 
enough. 

The  table  of  species,  based  on  empirical  characters,  will  perhaps 
help  the  reader  out  of  the  chaos  of  the  very  numerous  species, 
better  than  the  diagnosis  of  the  subdivisions,  and  the  following 
table  will  assist  in  distinguishing  the  Stenodynerus  from  the 
Divis.  Fachodynerua  and  Odynerus  pr.  diet 
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A.  Upppr  face  of  thorax  prolonged  bejond  the  post-sonUil,  itiTolTing  it 
behind.  Stenodifnerus. 

B.  Thorax  not  prolonged  superiorlj  behind  the  post  Rcntel. 

0.  Post-scntel  entire,  angnlate  behind.  Stenod^nents, 

b.  Post-soutel  truncate  posteriorly,  having  a  posterior  face. 

t  First  abdominal  segment  short,  trancate  anteriorly,  its  superior 

face  wider  than  long.  Odynem, 

ft  First  abd.  segment  sabpedanonlate,  funnel-shaped  or  cup-shaped. 

Stenodyntrut. 

C.  Abdomen  thick,  conical,  widest  anteriorly.  Odifnenu. 

D.  Abdomen  not  so  conical. 

a.  First  segment  truncate  anteriorly, 
a.  Its  superior  face  wider  than  long. 

*  Post-scntel  truncate ;  abdomen  ovate-conioal.  Odynenu. 

**  Post-scntel  not  trancate  *,  abdomen  slender     1st  segment  more 

punctured  than  the  2d.  Stenodynerw, 

B.  Its  superior  face  about  as  long  as  wide.  Stenodifnena. 

6.  Abdomen    slender,  cylindrical;    first  segment  bell-shaped,  sessile, 

rounded  anteriorly,  as  long  as  wide.  Stenodjfnena, 

c.  Abdomen  more  ovate,  first  segment  smaller,  cup^shaped. 

Stenodpienn* 

d.  Abdomen  slender,  spindle-shaped ;  first  segment  funnel-sbaped. 

Stenodynervs, 

E.  First  abd.  segment  less  punctured  than  the  2d,  or  equally  punctured 
with  it.  Odynerut. 

F.  First  abd.  segment  more  punctured  than  the  2d  or  equally  with  it. 

Stenodynentt, 

0.  Post-soutel  entire,  angnlate  behind.  Stenodyneru, 
H.  Post-scutel  truncate  posteriorly. 

a.  Abdomen  sessile,  or  subsessile,  truncate  at  base.  Odynens. 

6.  Abdomen  subpedunculate,  1st  segment  funnel-shaped. 

Stenodynents* 

It  is  almost  superfluous  to  say  that  these  distinctions  are  not 
mathematical,  nature  always  forming  transitions  which  oblige  us 
to  admit  a  certain  latitude  in  the  exceptions  and  in  the  meaniog 
of  the  definitions. 

Table  to  asaUt  in  the  determination  of  the  Stenodyneri, 

1.  Wings  black,  with  violet  iridescence.  111.  luctuosut* 

1,  1.  Wings  cloudy,  ferruginous,  or  subhyaline. 

2.  A  crest  or  two  erect  spines  behind  the  post-soutel. 
3.  Metathorax  strongly  biangulate,  and  bidentate  superiorly. 

112.  spinifer, 

3, 3.  Metathorax  superiorly  margined  with  a  semicircular  ridge. 

113.  araucaniM. 
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2, 2.  No  erect  spines  on  metathorax,  behind  the  post-soutel. 

3.  Soutel,  nietathoraz,  and  first  segment  orange,  wings  ferruginous, 
with  the  apex  brown.  115.  Enyo, 

3,3.  Insect  black,  with  yellow  or  Inteous  omameuta. 

4.  Pont-soutel  black,  truncate  or  crested;   scutel  adorned  with 

yellow.     Small  species  vwy  slender. 

5.  Metathoraz  unarmed. 

6.  Quite  small ;  auteune  and  pleuras  maculate. 

149.  acolhuus, 
6, 6.  Larger.     Antenna  and  plenne  9  immaculate. 

150.  zendalus, 

6,5.  Metathoraz  having  superiorly  two  small  tubercles;   quite 
small  species. 

6.  Tubercles    large,    dentiform ;    post-soutel   truncate,  not 

crested.  154.  tepanecas, 

6,  6.  Tubercles  small.     PoAt-scutel  crested. 

7.  Tubercles  rounded,  punctured ;  post-scutel  crested  ante- 
riorly. 151.  nahuut, 

7,  7.  Tubercles  sharp,  compressed,  very  pmall. 

8.  Post-sen tel  crested  anteriorly.    152.  olmecus. 
8, 8.  Post-scutel  crested  posteriorly*  153.  chichimecui. 
4,4.  Post-scutel   triangular  or  not  distinctly  truncate,  generally 
with  a  yellow  fascia. 
5.  Scutel  and  post-scutel  orange.  142.  columharis. 

5,  5.  Scutel  always  black. 

6.  Post-scutel  crested,  yellow.  124.  XantianuM. 
6, 6.  Post-scutel  not  crested. 

7.  Post-scutel  black. 

8.  Thorax  quite  black. 

9.  Only  the  first  segment  margined  with  yellow. 

132.  Nortonianus^  rar. 

9,  9.  Segments  2-5  margined  with  yellow. 

140.  aimilis. 

8,  8.  Thorax  adorned  with  yellow. 

9.  Only  the  first  segment  margined  with  yellow. 

132.  Nortonianua, 
9,9.  The  first  two  segments  adorned  with  yellow. 
10.  Second  segment  with  two  yellow  spots. 

132.  Nortonianua, 
10, 10.  Second  segment  without  yellow  spot. 

144.  coyoiuB, 

7,  7.  Post-scutel  adorned  with  yellow ;  the  2d  segment  mar- 

gined with  yellow. 
8.  Anterior  margin  of  prothoraz  adorned  with  yellow, 
not  its  posterior  margin. 
9.  Margin  of  2d  segment  very  strongly  canaliculate 

andrefiezed.  118.  Wo//ec«s. 

120.  \lToa8. 
20 
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9,9.  Margin  of  2d  segment  not  canaliculate,  or  only 
slightly  reflexed. 
10.  Second  abdominal  segment  with  two  free  yellow 
spots. 
11.  First  segment  with  two  yellow  spots. 
12.  The  spots  elongate  or  oblique  fascia. 
13.  Smaller,  very  slender,  cylindrical. 

117.  cunjbrmii, 
13,13.  Larger,  not  slender.  116.  vagus. 
12, 12.  The  spots  rounded,  or  small,  or  triangnUr. 
13.  Margin  of  2d  segment  slightly  retiezed. 

121.  f  collega, 

120.  I  Toas. 

13, 13.  Margin  of  2d  segment  punctured,  not  sen- 
sibly reflexed.      119.  anormis. 
11, 1 1.  First  abdominal  segment  wi  thout  yellow  spots. 
12.  Fost-scutel  foipunctate  with  yellow. 

132.  Norionianus, 
12, 12.  Post-scutel  with  a  yellow  band. 

13.  Margin  of  2d  segment  slightly  reflexed. 

121.  (  collega. 
120.  t  Teas. 

13, 13.  Margin  of  2d  segment  not  reflexed. 

14.  Ornaments  rufous,  feet  rufous,  body 
Telutinous.        126.  propinquut. 
14, 14.  Ornaments  yellow  or  pale  ;   feet  black 
and  yellow,  or  yellow. 
15.  Small ;  ornaments  loteons. 

125.  Kennieottianiu. 
15, 16.  Ornaments  yellow. 

16.  Segments  1-4  margined  with  yel- 
low.   Abdomen  ovate. 

119.  (  anorwis. 

126.  \  propittquuSfVar 

16,16.  Segments  1,  2,  4  margined  witb 
yellow.   Abdomen  slender. 
17.  Body    much     variegated    with 
orange-yellow;  femora  yellow 
'    122.  biicuensis. 
17, 17.  Body  passably  variegated  with 
sulphur-yellow;  femora  black. 
123.  pedestnt. 
10, 10.  Second  abd.  segment  without  free  yellow  spot*. 
11.  First  abd.  segment  with  two  yellow  spots  or 
fascin. 
12.  With  two  oblique  fascia. 

116.  vagiUf  ror. 
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12,12.  Wih  two  free  spots.     121.  coUega,  var. 

13.  Fossette  of  metathorax  rather  angalate 
superiorly.  129.    Texensis. 

13,13.  Fossette  of  metathorax  rounded. 

121.  collegOf  var. 
11, 11.  First  and  second  segments  without  free  yel- 
low spots. 
12.  Only  the  first  two  abd.  segments  margined 
with  yellow  or  luteous. 
13.  TibisB  and  tarsi  quite  yellow  or  ferrugi- 

UOUd. 

14.  Rather  large;  margin  of  2d  segment 
reflezed.  121.  coUega,  var. 

14, 14.  Smaller,  slender ;  margin  of  2d  segment 
not  refiexed. 
15.  Ornaments  wide,  deep  yellow ;    2d 
segment  strongly  panctate. 
128.  perennix. 
lb,  15.  Ornaments  narrow,  pale  sulphur-yel- 
low ;  2d  segments  finely  puuttate. 

145.  (   TacuhaycRyVar, 
148.  I    Mohicanus. 
147.  ]    Huro. 

136.  1^  Catlepeilensis, 
13, 13.  Tibiae  and  taral  black,  or  maeulate  with 
yellow  or  luteins. 
14.  Insect  not  very  slender ;  ornaments  yel- 
low ;  abdomen  ovate,  margin  c  f  first 
segment  wide,  widened  on  each  side ; 
feet  black.        135.  mystecus, 
14, 14.  Insect  slender. 

15.  Ornaments  pale. 

16.  Abdomen  truncate  at  base ;  meta- 
thorax superiorly  'margined  by 
an  arcuate  crest. 

138.  Araucanut, 
16, 16.  Abd.  spindle  shaped  ;  metathorax 
not  crested  superiorly.    Yellow 
margins  quite  narrow. 

144.  t  coyotuxy  var 

146.  \  pruinosus. 
143.  *  /o/OMocuv,  var, 

15, 15.  Ornaments  yellow ;  first  abd.  seg- 
ment rather  sessile,  square  above, 
rugose.  1 31 .  ./?(/m/m». 

12, 12.  More   than   two  segments   margined  with 
yellow. 
13.  Segments  1,  2,  4  margined  with  yellow. 
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14.  Metathoras  rough,  rather  angulate ;  5tb 
Begmeut  margiued  with  yellow. 
129.    TexensiSf  var. 
14, 14.  Metathoraz  rounded,  rather  rough ;  5th 
aegmeut  not  margined. 

127.  Pennsylvanicus. 
13, 13.  The  third  segment  margiued  with  yellow. 
14.  The  foliowiug  segments  margiued  with 

yellow.  "'•  {  ^''"- 

136.  t  my st ecus, 

14, 14.  Segments  1^  margiued  with  yelluw. 

15.  Margin  of  2d  segment  rather  reflexed. 

121.  colUya,  var. 

16, 15.  Margin  of  2d  segment  not  reflexed. 

16.  Only  the  segment  1-4  9,1-5^ 

margined  with  yellow. 

17.  Bt>dy  elongate ;  abdomen  cylio- 

drical ;  metathorax  depresised, 

flattened.  130.  faacicuUUus, 

17, 17.  Body  not  so  slender ;  abdomen 

more  ovate,  contracted  at  base; 

metathorax  short,  rounded. 

133.  Victorm, 
16,16.  All  the  segments  margined  with 

yellow. 
17.  Ornaments  luteous ;  anus  black. 
125.  f  Kennicottianut. 

134.  i  Inca. 
17, 17.  Ornaments  yellow. 

18.  All  the  margins  wide;  anns 
yellow.  137.  majfus, 
18, 18.  The  last  margins  narrow;  anus 

black.     ^33.rr,c/on«. 
134.  i  Inca. 
8,  8.  Posterior  margin  of  prothoraz  adorned  with  yellow, 
and  often  also  its  anterior  margin  quite  black. 
9.  A  free  spot  on  each  side  of  the  2d  abd.  segment 

126.  propinquui, 
9,  9.  No  free  spot  on  the  2d  segment. 

10.  Quite  slender;  only  the  first  two  segments  mar- 
gined with  pale  sulphur-yellow. 
11.  Feet  blaok ;  tibisB  often  maculate  with  yellow. 
Small.  143.  totonanu. 

Very  small.  14*.  coyotus. 

11,11.  Tibiae  and  tarsi  fulvous.    145.   Taeuhaya. 
10,10.  Not  so  slender,  abd.  more  ovate;   all  the  seg- 
ments margined  with  yellow. 
11.  Metathorax    rugose,   reticulately  rugose  or 
punctate. 
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12.  Bodj  falvo-velatinona  ;  protliorax  and  first 
sogipent  posteriorly  well  margined  with 
jelluw ;  wings  ferrngiuons  on  the  anterior 
edge.  139.  otomiius» 

12, 12.  Body  argenteo-sericens  ;  prothorax  and  Ist 
segment  very  narrowly  margined,  or  quite 
bUck ;  2d  segment  widely  margined ; 
wings  cloady.  141.  Pejfroii, 

11,11.  Metathorax  punctate,  not  so  rugose;   wings 
smoky.  138.  huastecus. 


Description  of  the  species. 

I.  Metathorax  having  its  posterior  plate  superiorly  terminated 
by  two  erect  teeth^  or  by  an  erect  crest. 

A.  Metathorax  not  prolonged  beyond  the  post-scutelj  but  truncate 
at  its  apex, 2^^f^^orly  excavate d,  angulate  on  each  side; 
the  superior  edges  of  the  posterior  plate  terminating  in  two 
erect  spines,  which  are  separated  from  the  post-scutel  by 
deep  fissures. 

This  type  establishes  the  passage  from  the  trne  Odynerus  to 
the  Slenodynerus,  The  metathorax  continue  to  be  formed  as  in 
the  Odynerus  propr.  diet.,  angular  and  sharp,  but  the  post-scutel, 
instead  of  being  transversely  truncate  and  crested,  advances 
angularly  between  the  spines  of  metathorax,  and  is  not  sensibly 
troncate.  Tlie  first  abdominal  segment  is  short  and  truncate 
anteriorly.  The  other  characters  are  quite  those  of  Slenodynerus : 
Head  rounded  and  convex ;  body  slender,  rather  cylindrical,  the 
lirst  abdominal  segment  more  punctate  than  the  rest  of  the 
abdomen. 

\t%m  0«  sptnlfer  Sadsb. — Graoillimus,  elongatns ;  clypeo  piriformi, 
pnnotato,  apice  arcuato-truncato,  biangulato.  Caput,  thorax  et  abdo- 
minis primum  segmentnm,  tenuiter  dense  punctata.  Thorax  convexns, 
antice  hand  coarctatus,  tenuiter  cristato-marginatus ;  scutellis  deplanatis ; 
post-scutello  trigonali,  apice  haud  vel  obsolete  trnncato;  metanoto 
postice  oblique  excavato,  canthis  lateralilma  valde  acutis,  ntrinqne 
dentem  efficientibus ;  foveola  strigata,  rugosa ;  canthis  inferis  acutis, 
Talvis  articnlationis  latis  ;  canthis  superis  obsoletis,  superne  pone  post- 
sontellum  in  spinas  2  erectas  elongatas  excnrrentlbus.  Abdomen  sub- 
▼elatinum ;  prirao  segmento  brevi,  latitudine  fere  secundo  leqnali,  an- 
tioe  rotundato,  truncato,  superne  per  sulcum  partito  ;  secundo  elongate; 
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Begmentis  2-6  teDnissime  punotatia.  Corpus  uigmm ;  mandibnlarom 
apice,  teguUa,  tibiis  tarsisque,  ferrugineis ;  panctin  2  in  summo  clypeo, 
puuoto  froutali,  pnncto  utrinque  post-ocalari,  et  altero  in  ocnloram  sina, 
pronoti  linea  antica  ioterrupta,  macula  subalari,  pnncto  utrinqoe  in 
metanoti  deutibns  lateralibus  abdomiuinque  Begmentomm  1^,  2^  fascia 
angnsta,  flans  vel  luteis.  Alis  farjoo-uebalosis ;  veuis  fuscid,  tegalis 
flaTO-pnnotatia  9  • — Longit.  10  mm. ;  al»,  7.5  mm. 

Oc/^n.  spinifer  Sauss.  Revue  et  Mag.  de  Zool.  X,  1858, 168,  9  • 

Bess,  a.  diff, — In  this  species  the  distribution  of  the  colors  is 
very  characteristic.  The  scutel  and  post-scutel  continue  black, 
although  there  is  a  yellow  spot  under,  the  wing.  The  yellow 
spots  are  all  quite  small  and  the  bands  quite  narrow.  These 
ornaments  are  whitish  on  the  head  and  thorax,  more  yellowish  on 
the  abdomen. 

This  Odynerua  resembles  0.  Scutellaria  by  its  metathoracic 
erect  spines,  but  the  forms  are  quite  diCFerent ;  the  post-scutel  is 
not  transversely  truncate;  the  abdomen  is  more  cylindrical;  and 
it  is  the  1st  segment  which  is  the  most  strongly  punctate,  just 
the  contrary  of  what  appears  in  Scutellaria ;  the  head  is  more 
rounded,  more  convex;  the  metathorax  more  excavated,  but  its 
concavity  is  smaller ;  the  livery  is  quite  different. 

Ilab,  Brazil,  Para. 

B.  Metathorax  truncate,  excavated;  superiorly  rtMrgined  by  an 
arcuate  ridge,  rather  crenulatef  separated  on  each  aide  from 
post-aculel  by  a  fissure. 

113*  0«  Araucaniis  Saups. — P&rvnlus,  niger,  gracilllmns,  cribri  in- 
star  punctatns  ;  pronoto  valde  augnlato ;  metanoto  superue  cristolato ; 
liuea  Bcapi,  puncto  frontali  et  subalari,  tegularnm  marginibus,  liiura 
augusta  pronoti  marginis  autici  et  post-scutelii,  uec  nou  fasciis  2  abdo- 
minis, albidis.   9  • 

Odyn.  Araucanus  Sadsb.  Reise.  Oester.  Fregatte,  Novara.  Hjmenop.  14, 
13,  fig.  8,  9 . 

Total  longth,  8  mm. ;  wing,  5  mm. 

9 .  Small,  slender,  cylindrical ;  head  and  thorax  densely  pane- 
tate;  abdomen  rather  more  finely  punctate.  Head  excavated 
posteriorly.  Prothorax  having  its  angles  very  sharp.  Metar 
thorax  almost  vertically  truncate,  rugose  on  its  superior  part; 
its  hinder  face  much  excavated ;  the  excavation  almost  polished, 
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nearly  forming  on  each  side  a  sort  bf  angle,  acutely  marginate 
superiorly  in  an  arc  of  a  circle ;  the  margin^  rough,  slightly 
elevated  behind  the  post-scutel,  crenulate,  separated  from  post- 
scutel  by  a  fissure.  Abdomen  cylindrical ;  the  first  segment 
rather  elongate,  anteriorly  rounded-truncate. 

Black,  shining;  mandibles,  apex  of  the  tarsi,  and  antennse 
Ijeneath,  ferruginous ;  a  line  on  the  scape  beneath,  a  frontal  and 
post-ocular  spot,  anterior  margin  of  pro  thorax,  two  spots  on  the 
margin  of  the  tegulas,  post-tegulae,  one  or  two  spots  under  the 
wings,  a  line  Dn  post-scutel,  and  the  margin  of  the  first  two  abdo- 
minal segments,  Inteous.  Feet  black.  Wings  subhyaline,  the 
nerves  brown. 

Bess.  a.  diff. — It  much  resembles  Ancistr.  scabriusculus,  but  is 
distinct  by  its  abdomen,  without  suture. 

Eab.  Chili  (Museum  of  Vienna). 

C.  F(/rm  not  very  slender,  Metathorax  produced  horizontally 
beyond  the  post-scutel;  then  vertically  truncate ;  the  j^ost- 
scuiel  quite  enveloped  by  it  posteriorly ^  not  reaching  vp  to 
the  edge  of  the  posterior  face  of  metathorax  ;  the  posterior 
face  of  metathorax  superiorly  terminating  in  an  erect  crest , 
parted  by  a  fissure.    Vertex  in  9  having  two  pilose  tubercles. 

This  type  is  in  the  Stenodynerus^  the  corresponding  represen- 
tative  of  the  type  of  A,  i-sectus,  in  the  Stenancistrocerus,  It 
has  also  the  metathorax  prolonged  and  the  vertex  armed  with 
two  pilose  tubercles.  But  the  abdomen,  although  polished  in  the 
same  way,  is  much  contracted  at  base. 

114*  O*  liictliosus  Sadss. — Validns,  ater,  ragosns,  nigro  pilosns; 
cljpeus  piriformis,  panlam  panotataa,  apioe  panlum  emarginatas,  bi- 
<lentatas.  Caput  et  thorax  craase  punctata,  rngosissime  secnndnm 
longitudinem  elevato-strigata ;  vertice  cinis  2  pilorntn  nigrorani  iii- 
Htrueto,  proDOto  cristato-marginato,  augnlato ;  scatello  laBvi,  nitido, 
sparse  paoctato;  post-scntello  depresso,  integro;  metatboraoe  rugo- 
sissimo,  transverse  elevato-striato,  nee  non  ntrinqne  subtas  aronato* 
sirigato,  velutino  et  longe  nigro-  vel  cinereo-piloso,  pone  podt-acntellum 
prodacto,  dein  trancato;  poatice  tantam  in  medio  foveolato,  grosse 
Btrigato;  sed  in  aummo,  supra  foveolam  in  cristnlam  prodncto,  trans- 
versam  crenatam,  in  medio  divisam.  Abdomen  nitidiasimum,  sparse 
pnnctatnm  ;  primo  segmento  Lasi  truncato  valde  angnatiore  qnam  se- 
caodum;  secando  anpra  in  tubercnlum  tumesoeiite, — Linea  mandiba- 
laruui,  maouln  2  laterales  olypei,  linea  in  anteunarum  scapo  et  macals 
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2  magiin  in  basi   secandi  abdominis  aegmenti,  albida.     Ala  nignh 
▼iolaces. — Longit.  20  mm. ;  alae,  17  mm. 

Odyn.  luctuosus  Saubb.  £t.  Vespid.  Hi,  220, 114  (1854). 

This  Odynerus  has  many  characters  in  common  with  the  0. 
A-sectus;  tubercle  of  2d  segment  (here  much  m  redeveloped); 
form  of  clypeus,  brush  of  vertex,  superior  termination  of  ineta- 
thorax  ;  but  it  differs  from  it  by  the  strong  rugosities,  by  the  form 
of  the  strise  of  the  head  9>nd  thorax,  and  by  its  metathorax  which 
offers  no  trace  of  latero-superior  ridges,  so  that  the  lateral  ridges 
are  continued  with  the  inferior  ridges,  in  forming  lateral  trenchant, 
but  not  acute  angles. 

The  first  abdominal  segment  is  a  little  funnel-shaped,  truncate. 
The  maxillary  palpi  have  the  2d  article  long  and  slender,  and  the 
last  three  quite  small,  although  longer  taken  together  than  the  3d. 

The  two  spots  of  the  abdomen  might  cause  this  Odjnenis  to 
be  taken  for  the  O.  bidens,  if  its  form  and  punctuation  were  not 
wholly  different. 

Hab.  America.    Which  part,  not  known. 

II.  Melalhorax  not  forming  erect  spines  or  crests  behind  the 
post'Scutel.  Its  superior  face  not  produced  behind  the  post- 
sculel.  This  last  not  posteriorly  truncate^  but  angular. 
Fost-scntel  generally  yellow,  scutel  usually  black. 

The  great  number  of  species  composing  this  group,  and  the 
intimate  relations  which  they  bear  to  each  other,  make  me 
doubtful  of  my  success  in  defining  them  with  certainty.— The 
species  are  all  of  moderate  or  small  size. 

1.  Body  slender,  cylindrical.  Concavity  of  the  metathorax 
wide,  sometimes  rather  distinctly  limited.  First  abdominal 
segment  bell-shaped,  rather  elongate,  widely  rounded  ante- 
riorly, sessile  or  subsessile.  Thorax  rather  elongate, 
vaulted,  subcylindricaL 

(Qronp  of  O.  conjormis.) 

This  group  represents  the  true  Stenodynerus  with  elongate, 
slender,  cylindrical  forms  Among  the  Stenanrt^trocerus  this 
has  quite  a  corresponding  facies  in  the  group  oi  A.  fulvipes,  so  that 
one  may  find  it  difficult  to  distinguish  some  of  the  corresponding 
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sp€c!es  of  both  series.  Thus  0.  vagus  seems  nearly  of  a  form 
with  A.  fulvipeSf  in  which  the  suture  of  the  first  abd.  segment 
should  disappear. 

A.  Metathorax  slightly  prolonged  under  the  post-scutel  beyond 
itf  being  truncate  before;^  its  concavity  margined  ivith 
sharp  edges,  nearly  angulale  on  each  side. 

a.  Abdomen  slender,  cylindrical;  Jirsi  segment  cu  wide  cu  the  second.     Body 

velvety. 

119«  O*  Enyo — Graoilis,  elongatns  et  angnstns,  omm'mo  ▼elntinns ; 
djpeo  9  piriformi,  panotato,  apice  biangulato  ;  oapite  «t  thorace  grosse 
oribratis ;  pronoto  biaugulato  ;  metauoto  granaloso,  pone  post-scutellum 
foTeolato-truncato  ;  ejas  foveola  rotaudata  margiuibas  arcuatia,  hebet 
atis  pnnotatisqae  circamdata ;  canthis  inferis  utriiique  dente  daplice 
instraotis  ;  abdomine  valde  elongato,  angaato  ;  dense  panotato  et  velu- 
tino;  primo  segmento  magno,  elongato,  basi  trnucato,  supra  fere  p.iriter 
longo  qnam  lato,  gnnse  cribrato  et  in  longUndinem  per  oanalioulam 
ob.<(olKtam  partito. — Niger ;  ore,  oapite  abdomini:»que  aegmeutis  3-6, 
obAcare  ferrngineia ;  olypeo,  tUoraoe  et  abd.  seoundo  segmento  uigris ; 
tegalid,  post-scatello,  tnetanoto»  abdominis  primo  segmento  et  pediban, 
ao  rant  lis ;  an  tennis  aarantiis  ;  baai  ferrngiueis  ;  alia  flav  is,  parte  apicali 
nigra.     Longit.  12  mm. 

%.  Minor;  metanoti  oanthia  paulo  distinctioribns-  macula  frontali  et 
cljrpeo,  flavis ;  hoo  auguste  polygonali,  bidentato ;  antennis  oncinatis, 
aarantiis. 

Odyn.  Enyo  Lbp.  St.  Faro.   Hymen.  II,  648,  33  (1841).— Saups.  Et. 

Vespid.  I,  185,  81.— Saora's  Hist,  de  Cuba,  Ins.  770.— Crbbson, 

Philad.  Entoro.  Proceed.  IV,  1865, 165. 
Odyn.  elegans  QuiR.  loon.  Rega.  Anim.  Ins.  446,  pk  72,  flg.  5  (1842). 

Hab.  Cuba. 

B.  Metathorax  scarcely,  or  not  distinctly  produced  under 

the  post'scutel,  beyond  it. 

a.   Abdomen  elongate,  cylindrical,  with  the  Ist  segment  cu  wide  as  the  2d, 
elongate;  or  ovoid- elongate  with  the  1st  segment  a  little  narrower,  rounded. 

*  The  lei  and  2d  abdominal  segments  each  €utomed  w^h  ttoo  yellow  spots,  or/aaeia 

bsHde  their  marginal  fascia, 

{Observation. — These  spots  are  often  wanting,  particularly  in  0.  toltecus.) 


1  This  type  finds  in  the  Stenancistrocerus  its  corresponding  type  in 
^Ceaaac.  kistrio. 
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1 16*  O*  Tasil§  Sad£8. — Elongatus,  gracilis,  panctatissimas ;  flavo- 
variegatus ;  abdumiuis  segtueiitia  1-2,  vel  1-4,  flavo-limbaiis ;  priuio 
iosuper  fascia  inUrrupta  llava';  seouudo  punctis  2  liberis  flavis,  mar- 
gine  subcanaliculato,  crassiud  paiiotato,  9  • 

Odyn.  vagus  SAcas.  Revae  et  Mag.  de  Zool.  IX,  1857,  277,  $. 
Total  length,  11-12  mm. ;  wing,  9  mm. 

9.  The  whole  insect  coarsely  punctured.  Head  wider  than 
high.  Clypeus  pyriform,  subbidcntate.  Prothorax  slightly 
angulate.  Metathorax  not  very  rugose  superiorly,  presenting  ou 
each  side  of  post-scutel  a  little  flat  place;  its  posterior  face 
excavated,  but  the  fossette  not  margined  bj  ridges ;  the  margins 
quite  rounded  and  rugose.  First  abdominal  segment  rounded 
anteriorly,  cribrose  with  coarse  punctures,  which  continue  at  some 
distance  on  the  anterior  face ;  2d  segment  very  little  wider  than 
the  first,  quite  cribrose  with  punctures,  not  quite  so  coarse  as  od 
the  first  segment,  except  on  the  margin,  where  they  become  just 
as  coarse;  the  margin  is  also  very  slightly  canaliculate.  Beneath, 
the  2d  and  3d  segments  are  cribrose  with  large  punctures,  which 
are  variable  or  effaced. 

Black.  Antennae  black,  with  a  yellow  line  on  the  scape.  An 
arcuate  line  on  the  summit  of  clypeus,  a  macula  at  base  of  man- 
dibles, a  frontal  spot,  a  spot  on  the  sinus  of  the  eyes,  and  a  post- 
ocular  line,  yellow.  Two  spots  on  prothorax  (or  a  subraarginal 
interrupted  bi-arcuate  band),  a  spot  under  the  wing,  tegulse,  and 
their  appendix,  a  band  on  the  post-scutel,  and  the  edges  of  meta- 
thorax. bright  yellow.  The  3d-4th  abdominal  segments  narrowly 
margined  with  yellow,  the  2d  more  broadly;  the  1st  segment 
adorned  in  addition  with  two  oblique  lateral  lines  (or  an  inter- 
rupted transverse  fascia  on  its  middle,  near  the  base),  and  the  2d 
with  two  lateral  yellow  or  rufous  spots.  The  margin  of  the  first 
wider  in  the  middle,  narrower  on  the  side. 

Legs  black ;  knees,  tibiae,  and  tarsi  yellow  or  ferruginous. 
Wings  subhyaline  or  smoky. 

Var,  a,  Clypeus  black,  with  two  yellow  dots  on  its  summit  and 
often  two  at  its  apex,  or  yellow,  with  a  black  triangle. 

b.  All  the  abdominal  segments  margined  with  yellow. 

c.  Only  the  first  two  segments  margined  with  yellow. 

d.  The  edge  of  2d  segment  a  little  reflexed. 
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e.  The  yellow  maculae  of  metathorax  quite  variable,  forming 
two  lines  or  four  spots,  or  only  marking  the  inferior  edges. 

/.  A  yellow  spot  on  the  niesothorax  before  the  scutel. 

g.  Prothorax  with  a  complete  yellow  margin  or  with  four  spots. 

h.  The  spots  on  the  2d  segment  very  small  (or  wanting?). 

i.  Ornaments  passing  into  ferruginous. 

%,  Unknown. 

Bess,  a,  diff, — This  species  hag  quite  the  appearance  of  Ancis- 
tracer  us  fulvipes  and  saecularis,  although  without  suture  on  the 
Isl  segment.  But  these  two  species  must  not  be  taken  as  acci- 
dental varieties  of  the  same.  0.  vagus  has  the  thorax  not  so 
cylindrical,  shorter,  a  little,  wider  anteriorly,  and  in  the  middle, 
narrower  behind;  the  1st  abdominal  segment  is  more  rounded, 
more  depressed  at  base ;  the  2d  segment  is  also  a  little  wider, 
which  makes  the  abdomen  not  so  cylindrical ;  the  whole  insect  is 
liot  so  coarsely  punctured  in  vagus,  especially  on  the  clypeus ; 
and  the  2d  segment  is  more  finely  punctured  than  the  1st,  while 
in  fulvipes  and  ssecularis,  the  clypeus  and  2d  segments  are 
generally  as  coarsely  punctured  as  the  rest,  although  there  exist 
some  differences  in  the  various  specimens.  It  greatly  resembles 
0.  oculatus  in  its  livery,  but  the  1st  abdominal  segment  is  larger, 
with  more  elongate  yellow  lines,  not  spots,  etc.— rit  approximates 
still  more  to  O.  conforniis  (Comp.  this  species). 

Hab.  United  States,  New  York  (E.  Norton),  Illinois  (B.  D. 
Walsh),  Tennessee  (E.  F.  Falconnet). 

IIT.  O.  COnformis  Saubs.— 0.  vago  simillimas,  at  minor,  graoilior, 
magis  cyliiidricns,  crassias  panctatus ;  clypeo  9  orassissime  oribrato- 
pUDctato,  metanoto  valde  ragoso,  primo  abdominis  segmento  basi  trun- 
cate, in  cantbo  rngoso ;  20  segmento  crassias  punctato,  margine  rugo- 
Bissimo,  reflexo;  niger,  flavo-variegatus ;  clypeo  flavo-4-punctato,  vel 
fascia  ant  lineolis  2  flavis  ;  abdominis  segmentis  lO,  20  solis  flavo-raar- 
ginatis,  lo  ntrinque  insnper  fascia  obliqna,  20  ntriuqne  macala  fiava.    9  • 

(Wyn.  con/ormis  Sauss.  Et.  Vespid.  Ill,  219,  112,  ?  var.  (1854). 

Total  length,  10  mm. ;  wing,  7  mm. 

9.  A  species  quite  approximating  to  0.  vagus,  but  smaller, 
more  slender,  more  elongate,  quite  cylindrical,  and  the  first  abd. 
segment  longer  than  wide.  The  punctures  coarse ;  the  ornaments 
nearly  the  same. — This  species  still  more  resembles  the  0.  ful- 
vipes; it  has  much  of  its  elongate-cylindrical  form  and  rugose 
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punctures,  but  the  1st  abdominal  segment  has  no  suture  and  is 
smaller. 

Head  oVbicular  or  even  higher  than  wide;  the  antennae  inserted 
almost  below  its  middle.  Clypeus  shining,  very  coarsely  cribrose. 
Head  and  thorax  coarsely  punctate;  metathorax  a  little  eloDgate, 
very  rough ;  its  concavity  deep ;  the  upper  cheeks  more  convex 
and  prominent  than  in  vagus;  the  lateral  ridges  not  so  roocb 
pronounced.  Abdomen  elongate  and  cylindrical,  very  coarsely 
punctured,  especially  the  edge  of  the  2d  seginent,  which  is  rather 
strongly  reflexed ;  the  first  segment  truncate  at  base,  not  so  much 
rounded  as  in  0,  vagus,  forming  a  transverse  rugose  edge ;  the 
rugosities  sometimes  resembling  a  vestige  of  a  suture. 

The  livery  is  just  the  same  as  in  O.  vagus,  but  the  segments 
3-5  of  the  abdomen  have  no  yellow  margin ;  the  clypeus  generally 
has  two  yellow  lines  near  the  top  and  the  disk  of  metathorax  a 
basal  yellow  spot.  In  the  southern  provinces  the  wings  become 
rather  cloudy. 

%,  Unknown. 

Bess.  a.  diff, — This  should  be  compared  with  0.  pedestris, 
perenniSy  Kennicotianus,  and  anormis. 

Hah,  The  United  States,  New  York  (E.  Norton),  Tennessee 
(Fuchs). 

118. 0.  Tolteciis  Saubs. — Niger,  gracilis,  cylindricns,  orasse  pnnctatos, 
fulvo-pictas  ;  abdominis  segmeiitia  lO,  20  flavo-liinbati?,  atrioqnt*  flavo- 
bipunctatis  ;  secandi  margine  inazitne  oaualioulato,  maxime  relleza— 
%  vertice  taberoalato. 

Odyn,  Toltecw  Saosb.  Revne  et  Mag.  de  Zx)ol.  IX,  1857,  277. 

Total  length,  10  mm. ;  wing,  7  mm. 

Form  as  in  0.  vagus.     Body  elongate,  slender,  and  cylindrical. 

Head  orbicular.  Clypens  finely  punctured,  pyriform,  termi- 
nated by  a  very  small  edge.  Thorax  elongate,  convex;  prothorax 
slightly  angulate  ;  post-scutel  slightly  carinated  transversely. 
Metathorax  narrow,  excavated;  the  cavity  strongly  punctured, 
margined  rnferiorly  by  two  little  converging  carinse ;  the  edges 
rounded,  not  sharp  superiorly.  The  upper  lateral  spine  of  the 
articulation  elongate ;  the  inferior  one  triangular  on  the  margin 
of  the  articular  cavity.  Head,  thorax,  and  first  segment  of  the 
abdomen,  cribrose  with  coarse  punctures ;  the  following  segments 
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more  finelj  punctured.  Abdomen  cylindrical,  the  first  segment 
ia  form  of  an  elongate  bell,  as  wide  as  the  second,  rounded  ante- 
riorly, with  a  feeble  depression  above ;  the  second  constricted  at 
base;  its  posterior  edge  very  deeply  and  suddenly  canaliculate,  ' 
with  its  margin  very  strongly  reflexed,  like  an  erect  lamella ;  the 
very  deep  channel  very  coarsely  punctured.  The  other  segments 
finely  punctured,  not  reflexed. 

Black.  A  ferruginous  spot  at  base  of  the  antennas ;  a  frontal 
spot,  a  dot  in  the  sinus  of  the  eyes  at  a  post-ocular  spot,  a.sub- 
marginal  fascia  on  the  anterior  edge  of  the  protborax,  a  spot 
nnder  the  wing,  margin  of  tegulse,  a  spot  on  mesothorax  before 
the  scutel,  post-scutel,  and  inferior  edges  of  metathorax,  dull 
ferruginous  or  yellowish.  The  first  two  abdominal  segments 
margined  with  a  regular  yellow  band,  and  adorned  near  the  base, 
each  with  two  lateral  yellow  or  ferruginous  spots ;  the  spots  of 
the  first  segment  a  little  oblique.  Feet  black ;  knees  and  tarsi 
beneath  ferruginous,  or  yellowish.  Wings  subhyaline,  nerves 
fuscous. 

Var,  a.  Prothorax  with  only  two  yellow  spots ;  disk  of  meso- 
thorax not  spotted. 

6.  The  free  spots  of  the  1st  and  2d  segments  of  the  abdomen 
wanting. 

%,  Smaller.  Vertex  having  a  large  doable  tubercle;  this  is 
flattened  and  polished,  parted  by  a  groove.  Clypeus  polygonal, 
longer  than  wide,  yellow,  terminated  by  two  acute  teeth.  Scape 
of  antennse  beneath,  inner  orbits  and  frontal  spot,  yellow.  Hook 
of  the  antennie  black.  Mandibles  with  a  yellow  line.  Second 
abdominal  segment  slightly  swelled ;  the  free  spots  of  the  first 
two  segments  often  wanting  in  the  small  specimens,  especially 
those  of  the  2d  segment.  Tibiae  and  tarsi  yellowish-ferruginous. 
Metathorax  generally  black,  except  the  valves  of  the  articulation. 

Var.  In  small  specimens  the  tubercles  of  the  vertex  are  quite 
obsolete. — The  males  are  sometimes  very  small.  Length,  7  mm. ; 
wing,  5  mm. 

ReBS,  a.  diff. — This  species  has  intermediate  forms  between  O. 
vagus  and  O.  con/ormis ;  it  is  a  little  more  elongate  and  slender 
than  the  first;  a  little  less  than  the  second.  It  is  very  neatly 
characterized  by  the  strong  difference  of  form  of  its  2d  abd.  seg- 
ment, the  edge  of  which  is  extraordinarily  deeply  and  narrowly 
canaliculated  as  in  no  other  species,  except  Ancistrocerus  Aristae; 
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the  margin  being  (juite  a  high  crest.  In  0.  con/or  mis  it  is  only 
slightly  reflexed  and  a  little  canaliculated,  but  not  making  a  sharp 
deep  channel  as  in  O.  Bravo.  Tlie  tubercle  of  the  head  of  the 
males  is  also  very  characteristic.  (We  notice  that  such  are  found 
in  other  species  with  strong  canaliculate  2d  segment  as  Anculro- 
c€ru8  tuber culiceps.) 

Hah.  The  temperate  Mexico.  I  caught  13  specimens  in  the 
valleys  of  the  Sierra  Madre  and  near  Mextitlan. 

• 

119.  O.  anorntis  Sat. — Niger,  valde  panctatns,  abdominis  2^  s«g- 
m«Dto  satis  elongate,  niargine  fortius  punctato;  primo  cnpuUrormi; 
capitis  pauotis,  pronoti  margine  autico,  tegalis,  macala  sabalari,  post- 
scuttfllo,  melanoti  aDgalis,  abdominis  segmentoriim  litnbo,  neo  non 
secundi  maculia  2,  flavis.— ^.  Clypeo,  maadibalis,  antennis  sabtas, 
flavis. 

Eumenea  anormit\  Sat,  Long's  2d  Exped.  1824,  Append.  78  (II,  346,  3), 

9  (non  ^).— Say's  Entomol.  (Lb  Co.\te),  I,  234,  3  J  (uoo  %).- 

Sauss.  Et.  Vespid.  I,  232 ;  III,  340,  226. 
Odyn.  anormia  Sat,  Boston  Joarn.  I,  1837,  387,  5. — Say's  Butomol.  (La 

CoKTB),  11,  767;  5. 
Rhynckium  anorme  Sauss.  Et.  Vespid.  Ill,  184. 
Odyn.  oculatui  Sat,  Boston  Joarn.  I,  1837,  385,  2  %. — Say's  Eutomol. 

Lb  Coktb),  II,  766,  2.— Sadss.  Et.  Vespid.  I,  219,  113,  % .— Caisbaoi 

Amer.  Ent.  Trans.  1, 1867,  387,  23. 
Odyn.  persecutor  Sauss.  Et.  Vespid.  Ill,  256, 133,  pi.  ziV,  fig.  1,  9* (1854). 

Total  length,  11  mm. ;  wing,  7^  mm. 

Pronotura  wide,  its  angles  sharp;  post-scutel  not  elevated; 
metathorax  having  its  lateral  ridges  sharp,  bat  its  cavity  not 
bordered  by  sharp  edges,  nor  with  well-defined  limits.  Abdomen 
ovalo-conical ;  its  first  segment  cup-shaped,  not  so  wide  as  the 


1  There  can  be  no  doubt,  whatever,  aboat  tiie  identitj  of  this  species 
with  0.  oculatus  ^ ,  M  being  very  well  described  bj  Saj.  He  called  it 
nnormit,  because  it  has  not  the  form  of  Eumenea^  and  he  only  classed  it  in 
this  genus  becaase  of  the  similar  strnctnre  of  its  month,  being  anawaro 
that  these  two  genera  are  not  to  be  separately  distinguished  by  the  roouth. 
And  further  he  says  (Bost.  Joarn.),  "  It  is  like  the  Oculatus  Say."  Besides, 
he  took  his  female  specimen  for  a  male,  which  made  him  find  some  difftff- 
ence  from  OcnlatuB^  which  was  described  from  a  male. 

<  In  some  copies  the  antennas  have  been  paintHd  all  yellow,  by  roi^^take. 
The  yellow  color  is  only  to  be  seen  beneath  when  developed  under  the 
flagellum. 
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2d ;  it  is  longer  than  wide.  The  whole  insect  strongly  punctured ; 
the  thorax  roughly  punctured;  the  edge  of  the  2d  segment  having 
a  line  of  strong  punctures  beneath,  as  well  as  oq  the  dorsal  side. 

Black;  a  spot  on  the  forehead,  inner  border  of  the  orbits,  a  dot 
behind  each  eye ;  an  interrupted  border  on  the  anterior  edge  of 
prothorax,  a  spot  under  the  wing,  post-scutel,  tegulffi,  and  post- 
tegalae,  and  the  ridges  of  metatborax,  yellow ;  the  tegulsB  with  a 
brown  spot;  all  the  segments  of  the  abdomen  bordered  with 
yellow,  the  first  fascia  fused  with  a  laterbl  spot ;  the  2d  segment 
adorned  on  each  side  with  a  clear  yellow  spot;  beneath  black; 
feet  black  at  base ;  knees,  tibiae,  and  tarsi  yellow.  Wings  hyaline, 
nerves  brown,  with  a  brown  cloud  in  the  radial  cell. 

%.  Clypeus  very  slightly  emarginate,  yellow;  mandibles  and 
antcnnoB  beneath,  yellow.     Femora  and  coxae  anteriorly  yellow. 

Bess.  a.  diff. — Very  closely  allied  to  0.  conformity  but  not  as 
cylindrical. — Compare  also  the  following  species. 

Hah,  North  America.  Baltimore,  Ohio,  New  York,  Con- 
necticut (E.  Norton),  Illinois  (B.  D.  Walsh),  Missouri  (Say), 
New  Mexico. 

130.  0»  Toas  CRB880N. — Niger ;  ol jpei  anmmi  fascia,  pnnotis  capitis, 
scapi  fascia,  proDoti  macnlis  2,  tegulis,  macula  sabalari,  post- sen ttfUo, 
macalis  2  metanoti,  abdominis  segmeotorum  limbo,  neo  non  maouUs  2 
basalibns  2'  et  maoulis  2  conflaentibus  primi,  albidis ;  seoando  seg- 
nento  margine  reflexo ;  pedibas  rafis,  genibus  flavidis. 

Od^n,  Toas  Csbsson,  Amer.  Eut.  Trans.  I,  1867,  381,  24. 

Total  lengtli,  4  lin. 

9.  Black,  densely  and  deeply  punctured;  a  lunate  line  at  base 
of  clypeus,  spot  at  base  of  mandibles,  another  above  insertion  of 
antennae,  another  in  the  emargination  of  eyes,  and  a  short  line  on 
posterior  orbits,  pale  yellowish-white  ;  clypeus  with  longitudinal 
punctures,  narrowed  at  tip,  which  is  subemarginate ;  apical  half 
of  mandibles  ferruginous;  palpi  pale;  antennte  with  the  scape 
whitish  on  the  outside;  two  transverse  spots  on  prothorax, 
tegolae,  except  a  dusky  medial  dot,  a  large  spot  beneath  and  a 
small  spot  behind  tegulee,  post-scutcllum,  and  a  transverse  mark 
on  each  side  of  metathorax,  pale  yellowish-white ;  metathorax 
rugulose,  truncate,  and  subexcavate  behind.  Apical  margin  of 
all  the  abdominal  segments,  except  the  last,  yellowish  (thnt  on 
the  basal  segment  confluent,  with  a  lateral  subtriangular  spot; 
that  on  the  second  sinuous  anteriorly),  and  sub-basal,  transverse 
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spot  on  each  side  of  second  segment,  pale  yellowish-white;  apicnl 
margin  of  latter  segment  reflex'ed ;  the  second  segment  beneath, 
with  a  yellowish  apical  margin  and  the  third  with  a  lateral  spot 
of  the  same  color.  Legs  ferruginous ;  coxse  and  part  of  tro- 
chanters, black;  tips  of  femora  and  base  of  tibiae,  yellowish. 
Wings  subbyaline,  dusky  along  the  costa,  stigma  and  costal 
nerve  reddish-brown. 

%.  Clypeus,  upper  surface  of  mandibles,  a  line  between 
antenna),  dilated  and  sub-bilobed  above,  and  the  anterior  orbits, 
almost  filling  up  the  emargination,  but  not  extending  above  it, 
yellowish-white  ;  the  clypeus  smooth  and  emarginate  at  tip ;  the 
antennae  black  above,  the  scape  yellowish-white  beneath,  the 
flagellum  fulvous  beneath ;  the  apical  joint  gradually  thickeDed, 
the  eleventh  joint  emarginate  beneath ;  the  next  suddenly 
smaller,  and  the  apical  joint  hooked  and  subacute ;  the  lateral 
spots  on  first  and  second  segments  of  abdomen  smaller  and  more 
oblique ;  beneath,  the  third  segment  has  an  entire  apical  jellowi&h 
margin. 

Bess,  a.  diff, — This  seems  to  be  very  closely  allied  to  0. 
anorniiSf  from  which  it  differs  by  its  pale,  whitish  ornaments,  and 
the  reflexed  margin  of  2d  segment. 

Hab.  New  Mexico.  (Museum  of  the  Am.  Ent.  Soc.  of  Phila- 
delphia.) 

I  do  not  know  this  species,  and  I  cannot  be  perfectly  sure  of 
having  assigned  it  the  right  position. 

ISl.  0»  COllega  Saufb. —  0.  anormi  affiniBsimns,  at  minor;  diflert 
iiisiiper  metaDoti  foveola  panotata,  velutina;  marginibas  rotandatis; 
olypeo  %  latiorequam  loDgiore,  longe  bidentato,  dentibns  BpiniforIniba^ 
distnntibas.  Niger ;  clypeo  (  ^  ),  pancto  frontali  et  post-oculari,  orbitis 
internii),  soapo  sabtus,  pionoti  fascia  ininata  subraarginali,  post-sen tello, 
abdominis  segmentornm  1',  2'  margine  pnnctoque  minute  ntrinqne 
primi  segmenti,  flavis  vel  fulvis  ;  mandibnlis,  tegalis  pedibasque  ferm- 
gineis  ;  alia  iufumatis,  violasceutibns,  %  . 

Odyn,  coUega  Sadss.  Rev.  de  Zool.  XXII,  1870,  61,  21,  % . 

Total  length,  12  mm. ;  wing,  8.5  mm. 

9.? 

.%.  Quite  approximating  to  0.  ocidatus.  But  the  size  is  a 
little  larger;  %  as  large  as  O.  anormis  9;  the  punctuation  is 
stronger,  as  strong  or  stronger  than  in  anormis  9,  except  on  the 
metathorax,  which  is  less  rugose,  velutinous.     The  excavation 
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of  metathorax  small,  ronnded,  with  edges  quite  rounded  as  in  0. 
pr<ypinquu3.  The  2d  segment  is  shorter,  with  its  marginal  zone 
more  coarsely  punctured  and  the  edge  more  reflexed. 

The  livery  is  the  same,  but  the  prothorax  has  a  waved  sub- 
marginal  yellow  or  fulvous  fascia ;  no  spot  under  the  wing;  tegul» 
ferrnginous.  Segments  1-2  margined  with  yellow;  3  and  4  very 
obsoletely  tipped  with  fulvous ;  the  first  segment  adorned  with 
two  very  small  lateral  fulvous  spots ;  the  2d  without  such  spots. 
Feet  ferruginous ;  at  base  black.    Wings  smoky,  rather  iridescent. 

Clypeus  (%)  transverse,  wider  than  long,  yellow,  terminated 
bj  two  long  spines  separated  by  a  semicircular  notch.  Mandibles 
ferruginous,  partly  yellow. 

Var.  f  Two  small  spots  on  the  2d  segment. 

Bess.  a.  diff. — It  has  the  same  form  of  abdomen  as  in  0.  Xan^ 
tianus,  from  which  it  differs  by  its  2d  segment,  more  swelled, 
bell-shaped,  with  a  little  reflexed  edge.  It  is  larger  than  0. 
pedestriSf  perenniSj  etc.,  and  is  especially  distinguished  by  the 
form  of  its  clypeug,  short  and  long-spined. 

Eab.  New  England.    Connecticut  (E.  Norton)., 

Observation. — We  are  in  possession  of  a  S  specimen  nearly 
identical  with  the  described  type,  having  the  first  two  segments 
adorned  with  very  small  lateral  spots  (probably  liable  to  be 
wanting),  but  the  clypeus  is  triangular,  more  elongate,  terminated 
by  two  long  spines  separated  by  a  narrower  deep  notch. — Is  it 
another  species  ?  (New  York). 

**  Only  th*  $eeoi^d  abdominal  ttgrntni  adorned  irtth  twojfdlototpots  uMeh  are  <ifttn 

toaniinfff  principally  in  the  tnalM. 

Observation.-^ As  in  the  preceding  species,  the  spots  of  first  segment  are 
often  wanting,  and  one  roust  compare  also  the  speoies.of  Section  *. 

IM.  O.bacuenais  Bauss.  (Fig.  28,  28a.)— Niger,  crasse-punctatns, 
flavo-maltipictns ;  metanoto  ntrinqne  hand  angnlato,  foveola  crasse 
punctata,  snpeme  Infra  soutellum  canthis  angnlatis  acutis  terminata ; 
20gbd.  84*gmen  to  ten  niter  pnnctato  ;  clypeo,  antennis  basi,  capitis  maon- 
lis,  pronoto  antice,  tegnlis,  macula  snbalari,  post-scntello,  metanoti 
lateribns,  tegnlis,  pedibns,  abdominis  segmentorum  1*,  2',  4",  5»  margine 
et  ano,  flavis;  2P  segmento  insnper  ntrinqne  macula  flava ;  alia  snbfer- 
ragineifl  apice  nebnlosis. 

Odyn,  bacu.  Sauss.  Bt.  Vespid.  I,  185,  80  (1852).— 0.  bacuennt  Saum. 
Ibid.  Ill,  232.— Crksson,  Hymen,  of  Cuba,  Proo.  fint.  8oc.,  PhUad.; 
IV,  1865,  64. 

Total  length,  9  mm.  '^  wing,,  6  mm* 
21 
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Slender.  Head  and  thorax  coarselj  cribrose.  Protbonz 
slight] J  contracted  and  angalate.  Post-Bcutel  short,  having  no 
ridge,  but  its  posterior  part  receding  backward  making  for  it  a 
sort  of  hinder  face.  Metathorax  a  little  produced  backward 
beneath  the  post-scutel  and  sharplj  truncate  vertically.  Its 
hinder  face  excavated,  coarsely  cribrose ;  the  concavity  margined 
superiorly  by  an  angulated  edge  under  the  post^cutel  ]  no  lateral 
angles. 

First  abdominal  segment  bell-shaped,  anteriorly  rounded-truD- 
cate,  quite  coarsely  punctured,  anteriorly  roughened,  reticulate; 
second  segment  very  little  wider  than  the  first,  sballowly  and 
more  finely  punctured. 

Black.  Mandibles  rufous.  Antennse  orange ;  the  scape  yellov 
anteriorly,  extremity  of  flagellum  black.  Clypeus,  a  triangle  on 
the  forehead,  inner  orbits  of  the  eyes,  and  a  macula  behind  them, 
yellow. 

Antcnnse  yellow  at  base  (probably  black  at  tip  ?).  Anterior 
part  of  metathorax  yellow.  First  segment  of  the  abdomen  yellow 
above,  with  a  tridentate  black  emargination.  Second  segment 
broadly  margined  with  yellow  and  adorned  with  two  free  yellow 
spots.  Segments  4,  5  above  with  an  incomplete  yellow  fascia. 
Anns  yellow.  Feet  yellow,  or  partly  ferruginous,  coxae  black  or 
spotted  with  ferruginous.  Wings  washed  with  ferruginous ;  the 
apex  cloudy ;  the  radial  cell  with  a  brown  cloud. 

9.  Clypeus  pyriform,  its  apex  slightly  trnncate,  excavated. 

%.  Clypeus  slightly  bidentate,  yellow;  mandibles  yellow. 

Bess,  a.  diff. — This  much  ornamented  species  is  characterized 
by  the  peculiar  form  of  its  metatht>rax;  its  livery  recalls  various 
species  of  the  Antilles:  such  as  0.  sq^ectabilis,  which  is  distinct 
by  its  strongly  angulated  metathorax ;  Ancistrocerus  Poeyi  and 
obliquuSf  both  distinguished  by  the  abdominal  suture;  0.  cubensi)^, 
distinct  by  its  conical  abdomen,  not  slender  cylindrical-ovate  aa 
in  0.  bacuensis,  and  by  its  metathorax  truncate  on  the  same  plane 
with  the  post-scutel,  etc. 

H<ib,  Cuba.     1  $  sent  to  mejby  Dr.  Gundlach. 

198.  O.  pedestris  Saobs.     (Vig.  22,  22a.)— 0.  eonfnrmi  ai  mil  limns,  »t 
primo  abdominis  segioento  minore,  utrinque  immaoalato. 
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Odyn.futcipes^  Saubs.  Et.  Vespid.  I,  143,  28  (1S52). 
Odgn,  pedestrU  Savbb:  Ibid.  Ill,  143,  28,  %  (1854). 
Odjfn.  proximua  Sadbs.  Revue  de  Zool.,  IX,  1857>  274. 

9  •  Total  length,  10  mm. ;  wing,  8  mm. 
% ,  Total  length,  &  mm. ;  wing,  7  mm. 

9.  Form  as  in  0.  conformist  or  a  little  less  elongate,  but 
rather  more  lengthened  than  in  O.  vagus.  Clypeus  cribrose  with 
large  punctures.  Head  circular,  strongly  punctured,  as  is  also  the 
thorax;  metathorax  not  so  roughly  punctured,  velutinous;  its 
concavity  superiorly  margined  with  rugosities.  First  abdominal 
segment  strongly  punctured,  slightly  elongate,  becoming  more 
rugose  anteriorly.  Second  segment  not  as  strongly  punctured, 
elongate,  constricted  at  base ;  its  margin  coarsely  punctured,  a 
little  canaliculate. 

4 

Black,  shining ;  scape  beneath,  a  spot  on  the  mandibles,  a 
frontal  dot,  two  spots  or  an  arcuate  line  on  the  summit  of  the 
cljpeus,  a  post-ocular  spot  and  a  spot  in  the  sinus  of  the  eyes,  an 
interrupted  band  or  two  macula;  on  the  prothorax,  a  spot  under 
the  wing,  another  before  the  scutel,  post-scutel,  and  inferior  edges 
of  metathorax,  yellow.  Tegulae  ferrugineus,  spotted  with  yellow. 
Abdominal  segments  1-4  regularly  margined  with  yellow;  the  2d 
adorned  with  two  separate  yellow  spots  near  the  base.  Knees, 
tibiae,  and  tarsi,  yellow. 

Var.  a.  No  yellow  spots  on  the  disk  of  raesothorax. 

6.  Only  the  segments  1-2  margined  with  yellow ;  metathorax 
immacalate. 

€.  Segments  3-4  partly  margined  with  yellow. 

d,  Metathorax  more  rounded. 

e.  Two  very  small  free  spots  on  the  1st  segment. 

%.  Clypeus  polygonal,  a  little  bidentate,  as  broad  as  long, 
yellow;  inner  orbits  yellow.  Hook  of  antennse  black.  Disk  of 
mesothorax  and  metathorax  generally  quite  black.  Margin  of 
2d  segment  often  more  reflexed. 

Var.  The  tip  of  clypeus  black  ;  spots  of  the  2d  segment  very 
small. 

Ress.  a.  diff. — This  may  be  a  mere  variety  of  0.  conformist. 
The  same  size,  same  punctures,  same  livery,  except  the  two 
oblique  yellow  lines  of  the  first  segment,  which  are  wanting. 


'  This  name  had  been  previoQtfly  employed  bj  Herrioh-ScliflBffHr 
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Still  I  find  a  difference.  1st,  in  the  form  of  the  bead,  not  so 
circular,  a  little  broader,  giving  it  another  appearance;  2d,  in  the 
1st  abd.  segment,  evidently  smaller,  not  so  broad  at  its  base, 
but  a  little  more  funnel-shaped,  a  little  depressed,  a  little  longer, 
n{)t  quite  as  sessile.  This  becomes  very  evident  when  the  abdo- 
men is  bent  downwards.'  It  is  also  not  quite  as  wide  as  the  2d 
segment ;  this  being  longer  than  in  ccmformis  and  a  little  con- 
stricted at  base,  to  fit  into  the  1st  segment. 

These  characters  of  the  abdomen  seem  to  me  to  indicate  a 
species  different  from  0.  conformist  but  which  can  only  be  dis- 
tinguished by  a  very  experienced  eye. — I  can  only  compare  the 
females,  the  male  of  0.  conformia  being  unknown  to  me.  Com- 
pare 0.  Pennsylvanicus. 

Hah,  The  Unitea  States.  New  York,  2  9 ,  3  S ,  taken  by  me. 
Connecticut,  9  9,  6  t  (E.  Norton). 

1S4.  O*  Xapthlamis  Saubs.  9 . — Niger,  clypeo  punctato,  thoraoe 
laBvi,  impanctato;  inetanoto  solo  rngoso;  post -scutello  transverse  obtnse 
cristate ;  metathoraois  foveola  saperne  sabacate  marginata ;  abdomine 
punctato;  secandi  aegmeuti  liiiea  marginali  crasse  panotata  ;  tertio  in 
medio  permgose  punctate ;  reliquia  tenuiter  pnn,otatis ;  acapo  antic«, 
puucto  mandibnlarnm,  frontali,  ocnlari  et  post-oculari,  fasoiaqne  arcuata 
in  snmmo  cljpeo,  macnlia  2  obliqnis  pronoti,  macula  subalari,  poit- 
acntello,  fasciia  2  metanoti,  abdominis  vittis  2,  maonlisqne  2  parrnlis 
lateral! bus  segmentornm  1',  2*,  flavis ;  pedibus  rufls,  luteo-maculatis, 
basi  nigris  ;  tegulis  rufls,  flavo-roacntatis. 

Odyn,  Xantianus  Saubs.  Revue  de  Zool.  XXII,  1870, 103,  22,  9. 

Total  length,  11  mm. ;  wing,  7.5  mm. 

9.  Size,  form,  livery  nearly  as  in  0.  anormiSy  but  differing 
from  it  by  the  following  characters.  Clypeus  a  little  more 
coarsely  punctured  and  more  truncate.  Thorax  smooth^  noi 
sensibly  punctured,  except  on  the  uppef  face  of  metatborax. 
Scutel  parted  by  a  groove.  Post-scutel  elevated  into  a  sort  of 
blunt  crost,  flattened  behind  (seen  from  behind  the  edge  is  arcaate 
or  rather  trapezoidal,  nearly  bi-mamillated).  Metatborax  having 
its  superior  face  a  little  prolonged  behind  the  post-scutel,  includ- 
ing it  on  both  sides ;  widely  truncate  ;  its  hinder  face  or  excava- 

■  Tln'«  position  is  a  quite  indispensnhle  oondftion  for  the  good  stud/ of 
Odynerusy  and  should  be  given  to  all  the  specimens. 
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tion  smooth  or  a  little  punctured,  superiorly  margined  by  (almost) 
an  edge,  making  an  M  or  W  reversed. 

Abdomen  having  its  first  segment  more  rounded,  narrower 
and  a  little  longer;  the  second  short  and  more  strangulated  at 
base,  to  fit  into  the  first,  its  hinder  margin  with  a  more  simple 
line  of  punctures ;  the  2d  segment  as  coarsely  cribrose  in  the 
middle  as  the  edge  of  the  2d,  but  only  in  the  middle. 

The  arcuate  yellow  fascia  of  clypeus  wider ;  the  maculae  of 
prothorax  more  approximate ;  tegulse  ferruginous,  with  two  yel- 
low spots ;  lateral  spots  of  the  1st  segment  quite  small  or  wanting ; 
koees,  tibiae,  and  tarsi  ferruginous,  spotted  with  yellow.  Segments 
3,  4  very  narrowly  margined,  the  6th  black.    Wings  cloudy. 

Ress.  a.  diff. — This  species  is  easy  to  distinguish  by  its  not 
punctured  thorax,  and  elevated  post-scutel. 

Hob.  Lower  California.     Cape  St.  Lucas  (T.  Xantus). 

135»  O*  Ken nicotia nils  Sadss. — Niger,  nitidns,  pnnctatus,  0.  Penn- 
fjf/ranico  affinis,  at  brevior;  dense  punctatus,  metanoto  et  abd.  primo 
segmento  grosse  panctatis ;  corpore  albido-variegato ;  macula  mandi- 
balarum,  clypei,  frontia  et  ocnlorain,  linea  in  scapo,  macalia  2  proiioti, 
2  metanoti,  2  subalaribus,  podt-scatello,  tegalis  abdominisque  segmen- 
toram  limbo,  secandi  pancto  atriuque  tibiiaque,  albidis)  9  • 

Odgn.  Kennicotianus  Sauss.  Rev.  de  Zool.  XXII,  1870,  104,  23. 

Total  length,  8  mm. ;  wing,  6  mm. 

A  species  allied  to  0.  pedeatria.  A  little  smaller ;  forms  the 
same;  the  prothorax  also  finely  angulate,  but  the  thorax  shorter; 
the  metathorax  a  little  less  retracted  and  more  open,  that  is,  its 
concavity  is  a  little  wider.  A  bdomen  less  lengthened,  first  seg- 
ment shorter,  cupuliform,  the  2d  as  wide  as  long,  a  little  more 
densely  and  finely  punctured.  The  metathorax  and  the  first 
segment  shorter,  cribrose  with  large  punctures,  almost  as  in  the 
0.  perennis,     Scutel  divided  by  a  longitudinal  groove. 

9.  Clypeus  black.  A  spot  at  summit  of  mandibles,  three  dots 
or  an  arcuate  line  on  summit  of  clypeus,  a  spot  on  the  front, 
another  in  the  sinus  of  the  eyes  and  one  behind  their  summit,  a 
line  on  the  scape  of  the  antennae,  two  spots  on  prothorax,  one 
under  the  wing,  post-scutel,  tegulae,  and  two  spots  on  the  summit 
of  metathorax,  whitish;  all  the  segment  of  the  abdomen  adorned 
with  a  white  border,  wide  and  regular ;  the  2d  ornamented  with 
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two  dots  of  this  color  on  its  sides.  Tibiae  whitish,  spotted  with 
black  behiud.     Wings  transparent,  nervures  brown. 

Var,  No  lateral  spots  on  the  2d  segment. 

Bess.  a.  diff, — This  Odynerus  differs  from  O.  pedesiris  and 
PennsylvanicuSj  by  the  coarse  punctuation  of  first  segment,  ek. ; 
from  the  0.  perennis,  by  its  thorax,  shorter,  less  strongly  punc- 
tured than  the  first  segment,  by  its  less  elevated  head,  iU  less 
prolonged  form,  etc. ;  from  the  0.  texensiSf  by  its  less  angulate 
and  less  rugose  metathorax ;  by  its  first  segment  more  coaraely 
and  more  equally  punctured  throughout;  by  the  2d  less  strongly 
punctured,  especially  along  its  posterior  border,  etc. — From  all 
by  its  whitish,  not  yellow  ornaments. 

Hab.  United  States.  One  9  taken  in  Illinois  by  Mr.  Robert 
Kennicott. 

126.   O.  proplnquus  Sadss.— Gracilior,  abiqiie   dense  panoUtas, 

fulvo-velutinaa,  auraDtio  vel  rufo  variegatUA  ;  pronoto  antice  et  postiee 

rafo-limbato ;  macula  subalari,  tegulis,  pQst-scutello,  metanoti  caotli», 

segmentorum  limbo,  macula  utriuqae  iu  seouudo  segmeato  pedibosque 

•  rufli  9 . 

Odifn.  propinquus  Sauss.  Revae  de  Zoolog.  XXII,  1870,  104,  24,  9  • 

Total  length,  11  mm. ;  wing,  8  mm. 

9.  Very  similar  to  0.  oculatus,  Clypeus  not  so  produced, 
more  truncate,  very  coarsely  punctured,  very  obsoletely  bicari- 
nate  below  and  biangulate  at  tip.'  An  impressed  point  on  the 
vertex.  Thorax  a  little  narrower.  Cavity  of  the  metathorax 
rounded,  smaller,  punctured ;  its  margins  quite  rounded.  Abdo- 
men more  cylindrical,  the  2d  segment  not  much  wider  than  the 
first,  as  in  0.  vagus.  The  whole  insect  densely  and  almost 
equally  punctured ;  the  second  abdominal  segment  as  strongly 
punctured  as  the  1st,  and  like  the  thorax,  but  its  hinder  margin 
and  the  3d  more  coarsely  punctured  ;  the  base  of  the  2d  above 
subtuberculate. 

Black,  grayish-velutinous,  with  a  rather  fulvous|  hairy  clothing; 
head  and  metathorax  with  a  grayish  reflection.  A  spot  on 
mandibles,  a  fascia  on  the  top  of  the  clypeus,  a  frontal  spot,  a 
dot  on  the  sinus  of  the  eye,  and  a  post-ocular  spot,  orange  or 
pale ;  antennae  black,  joints  1-2  rufous,  a  little  obscure  above. 
Both  edges  of  prothorax,  the  tinterior  with  a  wide  bilobed  inter- 
rupted fascia,  the  posterior  with  a  narrow  line,  a  spot  under  the 
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wiog:,  post-scatel,  ridges  of  metathorax,  tegulse,  the  margin  of  all 
the  abdominal  segments,  and  two  free  spots  on  the  2d  segment, 
orange  or  brick-red  ;  feet  ferruginous ;  coxse  maculate  with  fer- 
ruginous. Wings  a  little  smukj.  The  rufous  margin  of  the 
second  segment  is  wide  and  regular ;  that  of  the  first  fused  on 
each  side  with  a  little  spot ;  the  fascia  of  the  last  segments  some- 
times pale  or  yellow. 

Ress.  a.  diff, — This  species  is  noticeable  for  its  velutinous 
body  and  rufons  ornaments;  by  its  2d  segment  as  strongly  punc- 
tured as  the  1st,  and  the  thorax,  with  its  margin  not  channelled, 
scarcely  reflexed  at  all,  which  distinguishes  it  from  0.  collega. 
it  differs  from  0.  Xantianus^  by  its  more  cylindrical  abdomen, 
its  2d  segment  not  short,  and  post-scutel  not  elevated. 

Hab,  Mexico.  I  caught  this  species  in  the  "  tierras  templadas," 
South  of  Mexico. 

***  Nofrte  yeliow  9poi$  on  iht  first  two  ahdominal  gefpnents. 
Obtervation. — Compare  also  the  Seotions  *  and  **,  for  the  varieties 
destitate  of  spots  which  the  reader  may  be  inclined  to  oonfonnd  with  the 
species  of  this  group. — Comp.  principally  0.  collega,  0.  Kennicottianus, 
tolteau. 

12T.  O*  PennsylTanicus  Sauss. — 0.  pedestri  affinissimas,  gracil- 
limiu ;  niger,  panctatos ;  fascia  scapi,  pronoti  et  abdominis  segmentorom 
r,  2*,  4*  margioe,  post-scatello  maculaque  subalari,  tibiis  tarsisque 
flavi8;-tegalis  rafis. —  9.  Clypeo  bidenlato  flavo. 

Odgn.  Pennsylvanieut  Sadss.  Et.  Vespid.,  Ill,  257, 134  (1854). 

9.  Total  length,  9  mm. ;  wing,  7  mm. 
% .  Total  length,  8  mm. ;  wing,  6  mm. 

Quite  approximating  to  0.  pedestris.  The  size  a  little  smaller; 
bat  the  same  form,  only  more  slender.  Head  orbicular.  The 
ponctures  about  the  same,  but  the  clypeus  more  finely  punc- 
tured. The  concavity  of  metathorax  not  margined  superiorly  by 
wrinkled  rugosities;  its  summit  sooner  occupied  by  reticulate 
large  punctures.  The  abdomen  very  slender,  cylindrical;  the 
Ist  segment  having  the  same  form  as  in  0.  proximuH,  rather 
small,  elongate,  a  little  depressed,  having  often  merely  a  vestige 
of  a  Buture.  The  margin  of  the  2d  coarsely  punctured,  but  only 
narrowly  sulcate,  or  not  at  all  channelled,  only  slightly  depressed. 
9.  Black.  Clypeus  quite  black.  A  spot  on  the  mandibles, 
labrum,  a  line  on  the  scape  of  the  antennae,  a  spot  in  the  sinus  of 
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the  eye,  a  post-ocalar  dot,  an  interrupted  fascia  on  the  prolhorax, 
a  spot  under  the  wing,  post-scutel  and  margin  of  segments  1,  2, 
4,  taVsi,  and  tibiae,  yellow.  Tegulse  ferruginous ;  wings  subhya- 
line ;  nerves  brown  ferruginous ;  the  radial  cell  smoky. 

%,  Antennae  ferruginous  beneath;  clypeus  punctured,  polj- 
gohal,  shortly  bidentate,  yellow. 

Var.  a.  The  yellow  margin  of  the  4th  segment  incomplete. 

b.  Segments  5,  6  margined  with  yellow. 

c.  The  3d  obsoletely  margined. 

d.  Only  two  yellow  dots  on  prothorax. 

e.  Wing  scales  %  black. 

f.  Anterior  tibiae  maculate  with  black. 

g.  Ornaments  %  luteous. 

h.  Clypeus  %  black  on  its  inferior  part.  Flagellum  of  the 
antennae  %  quite  black.    (Louisiana.) 

Bess.  a.  diff. — May  be  a  variety  of  0,  pedestris  ?. 

Hab.  United  States.    New  York,  Illinois,  Wisconsin,  Louisiana. 

138*  O.  perennis  Sauss.  (Fig.  25.) — Sat  minatas,  niger,  elongaioR, 
gracilis,  orassissime  panotatus,  secundo  eegmento  angu^fto,  elongato; 
corpore  flavo-variegato ;  capite  paene  altiore  quam  latiore;  metaootoet 
abdominis  primo  segmento  grosse  foraminato-panctatis ;  abdominis 
segmentis  lo,  20  late  flavo-marginatis. 

Odyn,  perennis  Sauss.  Revue  Zool.,  IX,  1857,  p.  277. 

Total  length,  9  mm. ;  wings,  7  mm. 

Form  almost  precisely  as  in  0.  pedestris,  but  the  body  more 
coarsely  punctured. 

9 .  Head  a  little  higher  than  broad,  not  so  densely,  but  more 
coarsely  punctured.  Punctures  of  clypeus  larger.  Those  of 
thorax  very  coarse.  Those  of  metathorax  and  the  first  abdominal 
segment  still  larger,  very  rough.  Those  of  the  top  of  metathorax 
somewhat  reticular.  First  abd.  segment  not  quite  as  wide  as 
the  2d,  rather  depressed  above.  Second  segment  yet  strong! j 
punctured,  but  much  less  than  the  1st  segment;  its  margin  more 
coarsely,  but  not  so  strongly  punctured  as  the  1st  segment,  not 
canaliculate ;  its  base  rather  constricted,  making  it  seem  almost 
tube  re u late. 

Black.  A  spot  on  mandibles,  the  top  of  clypeus,  sespe 
beneath,  a  frontal  spot,  a  spot  in  the  sinns  of  the  eyes  and  a 
post-ocular  dot,  a  wide  marginal  band  on  prothorax 'and  on  the 
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first  two  segments  of  the  abdomen,  post-scutel,  a  spot  under  the 
wing,  knees,  tibiee,  and  tarsi,  bright  yellow  (or  rather  orange). 
Wings  a  little  smoky  ;  tegulss  and  their  appendix  yellow. 

Var,  Wing  scale  rufous. — Apex  of  clypeus  ferruginous. 

% .  A  little  smaller.  Head  as  wide  as  high.  Clypeus  poly- 
gonal, longer  than  wide,  bidentate,  yellow ;  mandibles  almost 
yellow.  Antennffi  ferruginous  beneath ;  hook  black.  Interme- 
diate coxae  yellow  before  ;  posterior  coxas  margined  with  yellow 
on  the  inner  border. 

Res8.  a.  diff. — Differs  from  0.  pedeatris  by  its  wide  yellow 
bands  and  by  the  absence  of  free  yellow  spots  on  the  2d  segments ; 
by  its  more  rugose  metathorax  and  1st  abd.  segment. 

Compare  also  0.  texensis  and  KennicoUianua. 

Eab,  North  America.     Tennessee  9,  New  York  %, 

139.  0»  Texensis  Saubs. — Sat  minatns,  gracilis,  niger,  grosse 'pnno- 
tataa;  metanoto  sabaugalato,  rugOi$issinio,  paiicto  frontali  et  ooulari, 
pronoti  margine,  post-scutello,  macula  snbalari  et  pr»scatellari,tegu]ts, 
abdominis  segmeutorum  1,  2,  4,  5  limbo,  tibiis  tarsisqae,  fla^ia  ;  abdo- 
minis primo  segmento  basin  versus  rugoso ;  seoundo  sat  brevi.     %  . 

Odgn.  Texensis  Sauss.  Rev.  de  Zool.  XKII,  1870,  104,  25,  ^ . 

Total  length,  9  mm. ;  wing,  6.5  mm. 

% .  Quite  approximate  to  0.  Pennsylvanicus.  Same  size,  but 
not  quite  so  slender;  the  thorax  a  little  shorter,  but  little 
attenuated  posteriorly,  more  coarsely  punctured.  The  form 
almost  exactly  as  in  0.  perenniSy  but  the  lateral  edges  making 
nearly  two  blunt  angles ;  the  excavation  rugose.  Abdomen  as 
in  perennia,  but  more  densely  and  not  so  coarsely  punctured ;  the 
2d  segment  shorter,  not  so  constricted  at  base ;  its  base  flat 
above,  not  subtuberculate ;  its  margin  coarsely  punctured,  slightly 
margined,  not  canaliculate. 

Black.  A  frontal  spot,  a  spot  in  the  sinus  of  the  eyes,  a  post- 
ocular  line,  a  bilobed  fascia  on  the  margin  of  prothorax,  tegulse, 
a  spot  under  the  wing,  post-scutel,  a  spot  on  the  disk  of  meso- 
thorax,  yellow.  Abdominal  segments  all  margined  with  yellow 
except  the  3d.  Knees,  tibiee,  and  tarsi  yellow.  Wings  a  little 
smoky. 

% .  AntennsB  fuscous  beneath ;  the  scape  with  a  yellow  line. 
Clypeus  yellow;  its  teeth  spiniform;  mandibles,  inner  margin  of 
the  orbit,  and  of  the  posterior  coxse,  yellow  or  luteous. 
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Bess.  a.  dif, — This  species  resembles  by  its  livery  0.  Pennsyl- 
vanicus,  but  it  differs  by  its  stronger  punctures,  its  thorax  and 
abdomen  shorter ;  the  former  being  more  square  behind.  It  is 
iu  the  nearest  relationship  with  0.  perennis.  It  recalls  also 
Anciatrocerus  Sumichrasti. 

Hah,  Texas.     1  %. 

180.  O.  fasciculatus  Sadss.— Niger,  gracilis,  cjliiidricus,  ubigne 
dense  punctatus ;  prothorace  biaugulato ;  metathorace  transverse  depres- 
so-oompresso,  superne  rugoso;  cautliis  lateralibus  acutis,  laoiellaribas; 
foveola  rhomboidaii ;  priuio  abdomiuis  Begmeiito  Beciindo  latitadine 
aequaii;  capitis  macalis,  soapo  subtus,  prouoti  luargine  anlico,  tegalis, 
post-8cutelli  fascia,  metathoracis  cautliis  iuferis,  abd.  segmeotorum 
lo^o  margiiie,  tibiis,  tareisque,  flavls.— -J.  Cijpeo  fascia  aroaaU  et 
macalis  2  apieis,  flavis. 

Odifn.  fasciculatus  Sadss.  Revue  de  Zoolog.  XXII,  1870,  104,  26,  J. 

•  Total  length,  10.5  mm. ;  wing,  8  mm. 

• 

9.  Form  slender  and  cylindrical.  Head  as  high  as  wide; 
vertex  with  an  angulate  groove.  Thorax  elongate^  convex,  and 
cylindrical.  Prothorax  wide,  its  angles  finely  dentiform.  Meta- 
thorax  rather  compressed  transversely,  somewhat  lamellate  on 
the  sides,  oblique  and  posteriorly  produced.  Its  concavity  not 
vertical,  but  oblique,  wider  than  long,  having  somewhat  of  a 
lozenge  form,  scarcely  strigose ;  not  margined,  limited  superiorly 
by  the  rugosities  of  the  upper  face;  its  inferior  edges  compressed, 
continued  with  the  lateral  edges.  Abdomen  cylindric-depressed, 
the  1st  segment  as  wide  as  the  second;  anteriorly  truncate- 
rounded,  the  2d  elongate.  Head,  thorax,  and  abdomen  densely 
punctured;  the  metathorax  more  rugose  than  the  rest;  the  1st 
segment  a  little  more  strongly  punctured  than  the  mesothorai ; 
the  2d  segment  having  its  margin  widely  and  very  slightly  cana- 
liculate, and  a  little  more  coarsely  punctured  than  the  rest  of  the 
segment. 

Black.  A  line  on  the  mandibles  and  on  the  scape  of  the 
antennae,  a  double  frontal  spot,  a  dot  between  the  eyes  and  the 
antennae,  a  post-ocular  spot,  a  double  spot  occupying  the  anterior 
margin  of  prothorax,  a  little  dot  under  the  wing,  tegulae,  a  line 
on  post-scutel,  and  inferior  ridges  of  metathorax,  golden-yeliov; 
abd.  segments  1-4  adorned  with  a  yellow  marginal  band;  the 
first  two  bands  rather  wide  and  regular,  but  having  the  anterior 
side  rather  lacerated;  the  3d  not  so  wide;   the  4th  narrower. 
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incomplete.  Feet  black.  Knees,  tibiae,  and  tarsi  yellow.  Wings 
8ubbyaliue,  nerves  fusco-ferruginous. 

9.  Clypeus  broadly  pyriform,  black,  with  a  superior  fascia  or 
two  spots  near  the  apex,  yellow  ;  the  apex  truncate,  subdeutate. 

Var,  Clypeus  yellow,  with  a  black  spot. 

Reus.  a.  diff. — This  species  is  particularly  distinguished  by  the 
form  of  its  metathorax,  which  recalls  0.  con/omiiSy  the  thorax 
being  elongate,  convex-cylindric,  the  prothorax  not  contracted 
anteriorly.  The  abdomen  has  the  first  segment  shorter,  not  as 
long  as  wide  above,  more  as  in  0.  conformis.  It  has  some 
similarity  to  0.  perennis,  but  it  is  larger ;  the  1st  segment  is  as 
wide  as  the  2d,  the  body  not  so  coarsely  punctured,  etc. 

Hob,  Cuba.     ?. 

131.  O*  figulus  Sauss. — Niger,  nitidas,  gracillimus,  pronoto  snban- 
galato ;  abd.  lo  segniento  antice  trnncato,  supra  rngoao;  capite,  fliorace 
et  pedibas,  lateo-signatis ;  pronoti  et  po.«t-scatelli  luargiDe  antioo  linea 
latea;  abdomiuU  segmentis  l'--2'  margine  latuo;  alls  kyaliiiis,  inoosta 
Babinfascatis.     9  ■ 

Odifn.  figulu$  Sadss.  Et.  Vespid.,  Ill,  247,  120  (185 1).' 

Total  length,  10  mm. ;  wing,  8  mm. 

An  insect  having  a  slender,  cylindrical,  lengthened  form. 

9.  The  clypeus  is  rugulose,  pyriform,  and  seems  to  terminate 
in  two  sharp  littff  teeth  ;  but  these  are  only  marked  out  by  a 
fossette  on  the  border.  The  thorax  is  wide  before,  its  anterior 
margin  is  straight  bordered,  and  the  angles  are  distinct;  before 
these  angles  the  prothorax  is  slightly  retracted.  The  scutel  is 
notched  on  each  side  by  a  fossette.  The  metathorax  has  its 
lateral  ridges  horizontal ;  it  forms  on  each  side  an  angle  blunted 
by  the  meeting  of  long  inferior  ridges;  the  posterior  plate  is 
triangular,  occupied  entirely  by  the  concavity,  which  is  bordered 
on  each  side  by  the  inferior  ridges,  while  posteriorly  they  lose 
themselves  in  the  rugosities  of  the  summit  The  abdomen  is 
slender  and  shining ;  the  first  segment  is  truncated  anteriorly, 
following  a  ridge  quite  distinctly;  its  superior  face  is  very 
coarsely  punctured  before  and  behind,  always  rather  less  toward 


1  It  is  probabl/  in  oonseqaenoe  of  a  transposition,  that  this  species  i? 
foond  placed  1.  c.  in  the  division  Parodynerun.  I  am  not  wliolly  sure  of 
the  place  it  shooM  occupy,  not  having  the  type  before  me. 
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the  posterior  border.  The  border  of  2d  and  following  segments 
offers  a  very  much  weaker  puuctuation.  The  head  and  thorax 
are  densely,  but  quite  finely  punctured.  The  abdomen  does  not 
offer  any  dwelling  at  the  base  of  2d  segment  beneath. 

Black ;  a  dot  on  the  mandibles,  a  frontal  and  post-ocular  dot, 
scape  beneath,  anterior  margin  of  prothorax,  a  spot  under  the 
wing;  two  dots  on  tegnlas,  post-scutel,  a  Hue  on  each  side  of 
mctathorax  below,  and  the  margin  of  segments  1,  2,  luteous; 
libiee  with  a  yellow  line ;  femora  1,  2,  spotted  with  yellow  at 
the  apex.    Wings  dusky,  margined  with  gray. 

Hab.  Guadaloupe.     Collection  of  the  Marquis  of  Spinola. 


2.  Form  less  cylindrical,  not  much  elongated,  the  thorax  more 
crowded  together,  often  short  and  wide  anteriorly ^  con- 
tracted posteriorly,  Metathorax  more  convex,  rounded; 
its  fossette  generally  small,  hut  always  distinct.  Abdomen 
ovoid  or  irregular,  the'  first  segment  narrower  than  the 
second,  having  no  longer  the  shape  of  an  elongate-bell, 
widened  anteriorly,  which  receives  the  second  segment,  but 
is  not  truncate  anteriorly,  not  having  an  anterior  and  a 
superior  face,  but  the  two  faces  lost  in  a  continued  curva- 
ture; this  segment  not  as  sessile;  second  segment  more 
svxlled  than  in  the  preceding,  short  and  convex,  contracted 
at  base  to  fit  into  the  first 

Insects  in  general  strongly  punctured ;  often  Telutinous. 

(Group  of  0.  Huastecus,  otomitus,  etc.) 

The  type  of  this  group  is  not  easily  defined,  because  each 
species  unites  only  a  part  of  the  characters  above  indicated,  the 
group  being  composed  of  an  agglomeration  of  very  divergent 
species.  Among  the  Stenancistrocerus  this  type  is  reproduced 
by  a  A.  Sumichrasti,  Guzmani,  etc. 

All  the  species  are  of  small  size ;  they  seem  to  be  very  numerous 
in  the  southern  part  of  the  northern  continent. 

It  becomes  more  difficult  to  distinguish  the  numerous  little 
wasps,  because  the  species  are  quite  approximate  to  each  other, 
and  the  character  of  their  punctures  and  forms  varies  between 
certain  limits,  so  that  one  can  only  feel  sure  about  tbeni,  b> 
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comparing  numeroas  specimens.     It  seems  nearly  impossible  to 
determine  single  specimens  upon  simple  descriptions. 

The  details  of  form  and  livery  upon  which  I  have  endeavored 
to  build  the  subdivisions  of  the  arrangement  of  the  species,  are 
of  a  very  doubtful  profit,  because  of  the  difficulty  of  defining 
them  clearly,  so  that  they  must  not  be  absolutely  relied  upon. 

A.  Form  rather  siotUerf  abdomen  rather  wide  in  the  middle,  but 
yet  aUenuated  before,  Tfiefossette  of  the  posterior  face  of 
metathorax  rounded,  always  distinct,  (Fossette  of  meta- 
thorax  sometimes  margined  superiorly.) 

a.  TJiorax  hut  slightly  adorned  loitk  yellow;  {sometimes  quite  black,  with  a 
yellow  spot  under  the  wing)  ;  post-sculel  quite  black  or  adorned  with  two 
yellow  dotsJ 

_  • 

132*  O*  IVortoiliailllB  Sauss. — Niger;  cljpeo  antioe  angaste  pro- 
dncto,  anbbidentato ;  metanoto  ragoso,  foveola  striata,  marginibus 
panctatis,  obtasis ;  abdomiDe  ovato,  primo  segmento  valde  puoctato, 
capalifornii,baai  sabtrnncato,  8eBsiIi,8ecuudoraagia  teimiter  pnuctato; 
paDcto  maDdibnlari,  frontali,  post-oonlari,  lineola  in  ocalorum  sina, 
macnla  sabalari,  pnnctis  2  post-scntelli  et  abdominis,  segmenlorum  1*, 
2^  niargine  tenniter,  flavis ;  20  segmento  atrinque  flavo-panctato  et 
partim  flavo-margiuato ;  geuibas  et  tarsis  ferragineis ;  tibiis  antiois 
flavis.     9 . 

Var,  a.  Thorace  omnino  nigro,  macula  flava  snbalari. — h.  Secnndo  abd. 
segmento  hand  flavo-marginato. 

Odyn.  Nortonianus  Skvsa,  Rev.  de  Zool.  XXII,  1870,  105,  28,  $. 

Total  length,  9  mm. ;  wings,  7  mm. 

« 

9 .  Rather  small.  Clypeus  somewhat  triangular,  rather  narrowly 
produced  and  subbidentate.  Prothorax  somewhat  angulated. 
Post-scutel  short,  forming  on  its  anterior  (or  superior)  part  a 
rounded  transverse  carina,  with  a  little  insensible  medial  tubercle; 
its  hinder  face  slightly  convex.  Metathorax  rugose,  punctured, 
quite  rounded,  its  concavity  strigose,  not  marginatc.  Head  and 
thorax  not  very  coarsely  cribrose.  Abdomen  cylindrical,  ovoid ; 
the  first  segment  short,  truncate,  and  rounded  anteriorly,  as 
cribrose  as  the  thorax,  the  2d  slightly  constricted  at  base,  more 
finely  punctured,  becoming  more  coarsely  punctured  on  its  hinder 
part 


1  Comp.  also  A,  Peyroti^  var. 
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Black,  shining.  A  little  mark  at  base  of  mandibles,  and  of  the 
scape,  a  frontal  spot,  a  little  line  in  the  sinus  of  the  eyes,  a  post- 
ocular  dot,  a  spot  under  the  wing,  and  a  narrow  marginal  line 
on  the  first  abd.  segment,  yellow;  knees  and  tarsi  ferraginoas; 
anterior  tibicB  yellow,  especially  anteriorly.     Wings  transparent. 

Var.  a.  Black.  A  spot  on  the  mandibles,  scape  beneath,  frontAl 
and  post-ocular  spot,  a  little  line  in  the  sinus  of  the  eyes,  and 
one  on  the  summit  of  the  clypeus,  yellow ;  the  two  spots  of  pro- 
thorax  quite  narrow;  a  spot  under  the  wing,  only  two  quite 
small  dots  on  the  post-scutel,  a  narrow  margin  on  the  segments 
1,  2  of  the  abdomen,  and  two  free  spots  on  the  2d  segment,  yel- 
low. Feet  black;  knees  yellow;  tarsi  ferruginous;  anterior  and 
intermediate  tibiae  anteriorly  yellow. 

b.  The  margin  of  the  2d  segment  with  only  a  small  lateral  yel- 
low mark. 

Ress.  a.  diff. — This  Odynerus  is  well  characterized  by  its  qnite 
exceptional  livery,  the  thorax  being  quite  black,  with  a  yellow 
spot  under  the  wing.  It  slightly  recalls  the  description  of  0. 
Titiiphonef  but  the  post-scutel  is  not  yellow,  and  the  metathorai 
not  ridged  on  its  margin. 

Hab^.  New  England,  Connecticut.     Taken  by  E.  Norton. 

6.  Anterior  margin  of  prothorax  adorned  with  yelhw,  hut  not  the  po$terior 
margin;  the  geiiow fascia  ofien  hilohtd  or  interrupted.  Fossette  ofmeta- 
thorax  farge,  rather  triangular^  occupying  nearly  the  whole  width  of  the 
metathorax, 

*  Sometimen  there  are  two  lit tU  free  ftpote  on  the  2d  nhdominal  ttegmente.    (TheM  ▼«r7 
•mftU  spoU  are  werj  often  wartiog,  and  do  not  constitale  serioae  characters.) 

188*  Q»  TictoriaB  Sauss. — Niger,  tenaiter  d(>iise  pnnotatuft ;  metannti 
foveola  parara  excavata,  marflrinibus  inferia  Bubacntis;  corpore  aeriwo- 
Hoblanoso;  pancto  mandibnlarum,  pancto  frontali,  ocnlari  et  po?t- 
ocnlari,  soapo  ^nbtaa,  pronoti  raarpine  antico,  macula  nubalari,  po4- 
scntello,  nietaiioti  cniitbis,  abdominis  pegmeiUorum  marginibas,  tibiis 
©t  tarsis,  flavis;  tegulia  rufls. —  Variat.  pancto  mesonoti  et  pnncto  utrin- 
que  2*  8*'gmeut{,  flavis. 
9 .  Clypeo  crasBina  strlgato-pnnctato  In  Bnmmo,  faocia  arcnata  flava.— 
% .  Clypeo  llaTo,  bidentato ;  striga  mandibnlorum  et  orbitis  Internis, 
llavifl  ;  tsebaooto  ssepiun  imtnacalato. 

Odyn,  Victoria  Sapfb.  R«»vne  de  Zooloe.,  IX,  1857,  279,  9- 

Total  length,  10  min. ;  wing,  8  mm. 


0DTNERU8.  335 

?.  Form  and  size  as  in  0.  anormis,  cljrpeus  coarsely  strigate- 
punctate.  An  impressed  point  behind  the  ocelli.  Thorax  shorter. 
Metathorax  rather  flattened  behind  ;  its  concavity  not  distinctly 
strigate ;  the  lateral  and  inferior  edges  sharp.  The  first  segment 
of  abdomen  not  so  sessile,  nor  so  short,  more  rounded,  funnel- 
shaped  or  cup-shaped ;  the  second  constricted  at  base,  to  fit  into 
the  first.  The  whole  insect  finely  punctured,  more  finely  and 
more  densely  than  in  0.  anormia ;  the  2d  and  3d  segment  more 
strongly  so  than  the  first ;  the  margin  of  second  more  coarsely 
cribrose ;  its  edge  smooth,  very  slightly  reflexed. 

Black,  silky,  rather  woolly.  Ornaments  of  the  body  yellow, 
just  the  same  as  in  0.  anormis;  but  the  lateral  spots  of  the  first 
two  segments  are  quite  small  or  wanting,  and  the  marginal  fascia 
of  protborax  complete.  Tegulae  rufous.  Wings  cloudy,  prin- 
cipally in  the  radial  cell. 

Var.  a.  Extremity  of  clypeus  with  two  yellow  marks;  5th  abd. 
segment  not  margined. 

6.  Ornaments  and  feet,  except  at  base,  ferruginous. 

c.  No  yellow  spots  on  the  2d  segment. 

% .  Clypeus  yellow,  bidentate ;  a  line  on  the  mandibles  and 
inner  orbits  yellow.     No  spots  on  the  2d  segment. 

Var.  Metathorax  quite  black. 

Ress.  a.  diff. — A  very  diflBcult  species.  Most  resembles  0. 
Mayus;  differs  from  it  by  its  more  triangular  posterior  face  of 
metathorax,  somewhat  larger  size,  antennae  not  fulvous  beneath, 
etc. — (Nevertheless  it  may  be  a  variety  of  0.  mayua.) 

From  O.  anormis  it  differs  by  its  velutinous  body  and  its  less 
cylindric  thorax,  wider  anteriorly. 

Hab,  Mexico.  I  caught  2  9  in  the  mountains  of  Anganprneo 
(Michoacan);  %  9  near  Coernavaca;  9  in  the  barranca  of  Mex- 
titlan  ;  4^,4^  from  Orizaba  (Sumichrast). 

,       **  No  lateral  yellow  »pot  on  Ou  abdomenA 
t  Bxeavftion  of  metathorax  rather  larffe. 

184*  0«  Inca  Saubs. — Pnrvalns ;  nlger,  ublqne  nqnallter  puDctatus, 
metathors^  rite  foveolato,  foveola  punctata ;  oapitis  pnnctis,  pronoti 
marglne  antico,  macula  snbalari,  tegnlis,  po8t-8cate11o  abdomini^tque 


'  Compare  al80  0.  VietoricB,  which  is  very  often  clestitate  of  lateral  yeV 
low  spots  on  the  2d  segment  of  the  abdomen. 
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segmentorQm  limbo,  pallide-flavis ;  pedibus  nigris,  genibaSi  tibiis 
aotice  tarsisqae  sabtaa  luteis. —  %  .  Cljpeo  emargiuato,  fla^o;  antennis 
subtus  falvis;  soapi  faeoia  flava  ;  alls  iDfamatis. 

Odtfn.  Inea  Saoss.  Rev.  de  Zool.  XXII,  1870,  105,  29,  9  ^ . 

Total  length,  7  mm. ;  wing,  5.5  mm^ 

9.  Small.  Thorax  convex,  narrowed  posteriorly,  margined 
and  angulate  anteriorly..  The  whole  insect  densely  and  about 
equally  punctured,  the  abdomen  as  well  as  the  thorax.  Meta- 
thorax  velutinons,  truncate  a  little  behind  the  post-scutel,  having 
a  rather  wide  cavity,  which  is  punctate,  rather  margined;  the 
lateral  ridges  salient,  forming  nearly  a  blunt  angle  on  each  side. 
First  abd.  segment  small,  cup-shaped,  slightly  depressed  abo?e, 
its  punctures  not  stronger  than  on  the  2d ;  this  is  constricted  at 
base,  subtuberculate  at  base  above,  quite  cribrose;  the  punctures 
a  little  stronger  behind  than  anteriorly. 

Black,  grayish-silky.  A  frontal  and  post-ocular  spot,  anterior 
margin  of  prothorax,  a  spot  under  the  wing,  tegulse,  a  fascia  on 
the  post-scutel,  and  the  margin  of  all  the  abdominal  segments 
pale-sulphur  yellow  ;  the  fascise  of  the  segments  1-2  the  widest 
Anus  black.  Feet  black;  tibise,  knees,  1,  2,  and  tarsi,  pale  jel 
low  ;  tibise  black  behind  ;  tarsi  obscure  above.     Wings  smoky. 

% ,  Clypeus  polygonal-pyriform,  notched  and  bidentate,  pale 
yellow.  Mandibles  black.  A  little  carina  between  the  antenns. 
Sinus  of  the  eyes  margined  with  yellow.  Antennse  fulvous 
beneath ;  the  scape  yellow  beneath  ;  the  hook  fulvous. 

Bess.  a.  diff, — This  approaches  the  0.  KennicoUidmis^  by  its 
form  and  its  pale  ornaments,  although  not  as  pale;  but  the  scatel 
is  not  parted  by  a  groove,  the  nieta thorax  not  so  rough ;  the  first 
segment  is  smaller,  not  so  coarsely  punctured,  and  the  2d  is  as 
coarsely  cribrose  as  the  first. 

Eab.  Peru  (E.  Norton.    Taken  by  H.  Edwards). 

ff  ExoawUion  of  mdathorax  ^mnlUr  and  rounded. 

185.  O.  Mystecus  Sahss.— Niger,  flavo-pictns ;  clypeo,  tboraoe  el  1° 
abd.  segment©  crassw  oribrato-pnnctatis ;  seoondo  segmento  polito, 
sparse  et  magis  tenniter  punctato,  margine  impresso  et  orasse  punctalo; 
capitis  macnlis,  pronoti  maonlfs  2,  post-scutello  abdomintsqae  segmen- 
toram  l'-3>  margine,  flavis ;  primi  fascia  latiore  utrinqne  auota,  2»  flubro- 
panda,  3»  tenaissima,  %  inoompleta ;  pedibns  nigria  artnbna  aabfemi- 
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gineis  ;  cljpeo  %  fla^o,  apioe  nigro,  bispinoso ;  alia  anbhjaliuis,  tegalis 
Digris  flavo-bimaoulatis. 

Ofyji.  M^ittcut  Sadss.  Re^ae  de  ZooL,  IX,  1857,  279. 

Total  length,  8  mm. ;  wiDg,  6  mm. 

9.  Clypeas  pyriform,  very  coarsely  punctared,  nearly  reticu- 
lately  ragose,  prolonged  into  a  sort  of  beak,  subemarginate  at 
tip.  Head,  thorax,  and  first  abdominal  segment  densely  and 
strongly  punctured.  Edge  of  prothorax  finely  ruptured,  its 
angles  subdentiform.  Metathorax  vertical,  convex,  very  rugose, 
rather  velutinous ;  its  concavity  very  small ;  thorough  superior 
faces  prolonging  themselves  on  the  posterior  side,  leaving  but  little 
place  for  the  concavity ;  the  lateral  edges  sharp  and  hairy. 
Abdomen  rather  short ;  the  first  segment  rounded,  not  short,  bell- 
shaped,  strongly  cribrose,  rugose  at  base ;  2d  segment  somewhat 
in  the  form  of  a  hawk's  bell,  rather  short,  polished,  and  more  finely 
panctared;  its  base  a  little  constricted,  although  the  1st  segment 
is  bat  little  narrower  than  the  2d ;  its  margin  having  an  impressed 
zone  of  coarse  punctures ;  this  zone  having  anteriorly  an  undu- 
late form ;  3d  segment  densely  punctured. 

Black,  shining,  not  velutinous  like  0.  HuastecuSj  Mayus^  and 
other  Mexican  species,  bat  garnished  with  a  sericeous  gray  pile, 
rather  argenteous  on  head  and  metathorax.  Mandibles  brown 
or  rufous ;  there  are  often  two  yellow  spots  on  the  top  of  clypeus ; 
a  frontal  spot,  a  spot  in  the  sinus  of  the  eyes,  and  a  post-ocular 
line,  yellow.  Antennae  black ;  the  scape  below  yellow.  Two 
spots  in  the  middle  of  prothorax,  touching  its  posterior  edge,  a 
qaite  small  spot  under  the  wing  (or  none),  post^scutel  and  ridges 
of  metathorax,  yellow;  tegulse  brown,  margined  with  ferruginous, 
maculate  with  yellow ;  the  margin  of  the  first  the  widest,  fused 
on  the  side  with  a  lateral  spot,  making  it  emarginate  on  each 
side ;  the  yellow  fascia  of  the  second  segment  having  two  wide 
notches,  or  rather  undulate,  complete  beneath ;  the  3d  margin 
quite  narrow.  Feet  black ;  knees  and  tarsi  beneath  rather  ferru- 
ginoas.    Wings  subhyaline,  not  ferruginous-brown. 

% .  Hook  of  the  antennae  ferruginous.  Clypeus  squarely  poly- 
gonal, longer  than  wide,  produced  inferiorly  triangularly,  and 
terminated  by  two  separating  teeth  or  spines ;  its  surface  quite 
coarsely  punctured,  yellow,  with  its  extremity  black. 

The  spots  of  the  head  larger,  the  sinus  of  the  eyes  quite  yellow. 
22 
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The  anterior  edge  of  protborax  with  a  Dearly  complete  Bubmar- 
ginal  yellow  band ;  no  spot  under  the  wing ;  the  yellow  baad 
of  the  3d  segment  incomplete.  The  cavity  of  metathoxax  larger, 
more  limited  superiorly. 

Var.  %.  Clypeus  with  its  lower  half  black;  metathorax  black 
Ornaments  of  the  head  pale. 

Var,  9  % .  Flagellum  slightly  ferruginous  beneath.  Tegnl» 
blackish ;  border  of  3d  segment  wanting,  or  incomplete  or  com- 
plete. 

Ress,  a.  diff. — A  small  species,  rather  distinct  by  the  very 
coarse  punctures  of  the  clypeus,  the  coloration  of  the  male,  tbe 
colors  of  abdomen  and  coarse  punctures  of  the  first  segment,  and 
its  clothing  more  sericeous  than  velutinous.  The  coarse  rugosi- 
ties of  metathorax  must  not  cause  it  to  be  confused  with  0. 
otomitus;  this  is  a  velutinous  insect  not  as  small,  with  a  different 
livery  and  more  angulate  metathorax. 

Hab.  Mexico.  I  caught  2  ?,  3  ^  near  Cuautla,  in  the  hot 
part  of  the  province  of  Mexico,  and  1  ^  in  the  Mechoacan. 

186*  O*  Catepetlensis  Sadbs. — Miontns,  niger,  capite  elerato;  ao- 
tennis  inferius  insertis ;  metathorace  foveolato ;  mandibalis  apioe 
rufis ;  clypei  apice,  puncto  frontal!  et  post-ocalari,  macalis  2  pronoti, 
tegalis,  paxicto  snbalari  post-Koatelloqae,  flavis  ;  abdomine  valde  pone- 
tato,  Begmentia  lo,  2P  flavo-limbatis  ;  pedibus  falvis,  basi  nigrif.  Alis 
sabhyalinis  in  costa  fasco-fermginesoentibaa. — ^Long.  9  mm. —  9*  ^°' 
tennis  nigris. —  % .  Clypeo  panlam  bidentato,  flavo  ;  mandibalis  antice 
et  Bcapo  snbtus  flavis;  flagello  Bobtaa  ferrugineo. —  Variat.  Bignatorii 
Inteis. 

Odyn.  CatepetUnsis  Sauss.  Et.  Vesp.  Ill,  255,  132. 

I  did  not  find  this  species  in  Mexico,  and  have  not  seen  it  again 
since  I  described  it  The  type  in  Spinola's  collection  has  been 
destroyed.     It  seems  to  approach  closely  to  0.  mystecus. 

Hab.  Mexico. 

J.8Y*  0«  mayns  Saubs. — Niger,  oinereo-sericena,  flavo-mnltipictas ; 
pronoto  antice,  post-scntelli  fascia,  abdominisque  segmentomm  margi- 
nibuB,  ochraceo-flavis ;  tibiis  antice  flavia;  tegnlis  fermgineis. — 9* 
Clypeo  trancato,  saperne  macula  fnlva. —  %,  Clypeo  bidentato,  vel  sub- 
bidentato,  flavo;  antennarum  flagello  Bubtas  fnlvo;  pediboa  pariim 
flavia. 

Odyn,  Maya  Sadsb.  Revne  de  Zool.  IX,  1857,  279. 

9 .  Total  length,  9  mm. ;  wing,  6.8  mm. 
% .  Total  length,  8  mm. ;  wiag,  6  mm. 


ODTNERUS.  339 

9.  Clypeus  rather  bicarinate,  polished,  cribrose,  truncate  at 
tip.  On  the  vertex  a  small  impression.  Prothorax  sqaarely 
cut,  its  angles  not  prominent  Metathorax  rounded,  punctured 
a  little  less  than  thorax ;  its  cavity  small,  rounded,  punctured. 
The  lateral  ridges  argenteous.  Abdomen  ovate;  nearly  as 
strongly  punctured  as  the  thorax ;  the  first  segment  cup-shaped, 
a  little  margined ;  the  second  rather  wide,  its  margin  having  a 
wide  zone  of  more  coarse  punctures;  not  channelled,  its  extreme 
edge  very  finely  margined ;  the  3d  and  4th  rather  strongly  punc- 
tured. 

Black,  silky,  with  the  metathorax  argenteous.  A  spot  on 
mandibles,  a  transverse  spot  on  the  summit  of  the  clypeus,  frontal, 
ocular  and  postH)cular  dot,  and  scape  beneath,  yellow.  Anterior 
margin  of  prothorax  adorned  with  a  moderately  wide  yellow 
fascia,  sometimes  narrowed  on  the  sides,  bilol)ate  in  the  middle. 
A  yellow  fascia  on  post-scutel;  wing  scales  ferruginous,  margined 
with  yellow.  All  the  segments  of  the  abdomen  regularly  margined 
with  yellow  (rather  ochraceus);  the  first  rather  narrowly,  the 
second  very  widely;  anus  yellow  at  the  extremity.  Feet  black; 
wings  subhyaline,  nerves  subferruginojs,  the  apex  somewhat 
smoky. 

Var,  Metathorax  black,  or  with  two  lateral  yellow  lines. 

%.  Clypeus  pyriform,  yellow,  terminated  by  two  little  triangular 
teeth  (sometimes  blunted).  A  line  on  the  mandibles  and  a 
vertical  line  between  the  antennae,  yellow.  Flagellum  of  the 
antennoe  fulvous  beneath.  Tellow  margin  of  prothorax  narrow.. 
Metathorax  a  little  more  triangular.  Second  abd.  segment  not 
80  widely  margined.  Knees,  tibiee,  and  tarsi  yellow,  obscure  on 
their  posterior  face. 

Var.  Wing  scales  ferruginous. 

Var,  9  %. — a.  Form  narrow;  anus  black;  margins  of  segments 
3,  5,  6  narrow ;  anterior  margin  of  prothorax  narrow. 

&.  Metathorax  quite  black. 

c.  Margin  of  the  abdominal  segments  wide;  anus  yellow  (0. 
Maya  Sauss). 

d  A  spot  under  the  wing  or  no  spot 

€.  The  abdomen  blacker,  with  argenteous  reflection ;  its  yellow 
ornaments  more  golden. 

Bess.  a.  diff. — It  differs  from  O.  mystecua  by  the  livery  of  its 
abdomen ;  by  its  metathorax,  not  rough ;  by  the  yellow  band  of 
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1st  segment  not  widened  on  the  sides,  but  on  the  contrary  nar- 
rowed ;  2d  segment  without  an  impressed  marginal  band ;  cljpeus 
9  not  as  coarsely  punctured  and   bicarinate ;    size   somewhat 

larger,  etc. 

From  0.  Victoria  it  is  distinguished  by  its  shorter  form,  and 
metathorax  not  so  triangular,  and  antennse  of  %  fulvous  beneath. 

Hab,  Mexico.  I  caught  several  9  ^  in  the  temperate  terrace 
of  Cuernavaca,  near  Yautepec ;  and  in  the  valley  of  Mextitlan. 

c.  Posterior  margin  of  prothoraXj  and  often  aho  the  anterior  margin  bordered 

with  yellow,    (luseots  often  veWety.) 

188.  O.  Huastecus  Sauss.— Crassluaculus,  fulvo-velntinna,  densis- 
fiime  pODCtatus,  metanoto  argentato,  minas  distiDcte  panctato  qnam 
xnesonoiQin  ;  olypeo  apice  et  anperne  falvo-maoulato ;  pronoti  margioe 
aiitico  et  poatioo,  maoola  sabalari,  post-scutelli  faacia,  metanoti  canthis 
abdominisqae  segtnentoram  limbo,  falvis  ;  2*  segmenti  margiue  et  tertio 
grosse  punotatis;  tibiis  antioe  fuWis;  alis  subfascesoentibua,  tegalii 
falvo-marginatis. — %  .  Clypeo  ovato,  flavo-bidentato  ;  secandi  abd.  seg- 
ment! margine  panlnm  reflexo. —  Vdriat.  9*  Clypeo  et  metathoraoe 
nigrifl. — % .  Antennts  aubtus  falvis. 

Odyn.  Huastecus  Sauss.  Revue  de  Zoo!.,  IX,  1857,  278. 
Odyn,  sobrinus  Sauss.,  Ibid.,  278,  %  {var.). 

Total  length,  II  mm. ;  wing,  8  mm. 

The  size  of  0.  anormis.  A  little  impression  behind  the  ocelli. 
Clypeus  triangular,  pyriform,  coarsely  punctured,  truncate  and 
biangulate  at  tip.  Prothorax  upturned,  subbiangulate.  Head 
and  thorax  densely  punctured,  velutinous;  metathorax  smoother; 
its  hinder  face  triangular;  having  a  small  concavity,  finely  strigate 
and  punctured,  not  margined ;  superiorly  terminated  by  a  double 
arch,  but  not  ridged.  The  lateral  edges  (extending  from  the 
hinder  wing  to  the* articulation  of  the  abdomen),  compressed  and 
sharp,  covered  with  shining  silvery  hair. 

Abdomen  ovoid;  the  first  segment  rather  elongate,  cup-shaped 
or  rather  shortly  convex  funnel-shaped ;  the  2d  rather  in  form 
of  a  hawk's  bell,  constricted  at  base  to  fit  into  the  first.  The 
whole  abdomen  silky-velutinous  with  fulvous  reflections,  densely 
but  a  little  less  strongly  punctured,  than  the  thorax ;  the  second 
segment  not  quite  as  strongly  as  the  first ;  its  margin  coarsely 
punctured,  with  the  edge  very  little  reflexed;  the  3d  not  quite 
so  coarsely,  the  4th  finely,  the  5th  and  6th  not  at  all  punctured. 
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Black,  fulvo-velutinoQS.  The  extremity  of  cljpeas  and  a  spot 
at  its  satnmit ;  a  frontal  and  ocular  spot,  a  post-ocular  line,  a 
Hoe  under  the  scape,  fulvous-yellow  ;  the  anterior  and  posterior 
edge  of  prothorax  narrowly  bordered  with  the  same  color.  A 
spot  under  the  wing,  edge  of  wing-scales,  a  line  on  post-scntel, 
and  the  edges  of  nietathorax  margined  with  fulvous ;  segments 
1-5  of  the  abdomen  regularly  margined  with  fulvous-yellow; 
fascise  of  1st  and  2d  segments  broader;  of  the  others  narrow. 
Feet  black;  tibiae  yellow  anteriorly;  tarsi  fuscous.  Wings 
smoky. 

Var.  a.  Last  abdominal  segments  without  yellow  margin. 

6.  Ornaments  of  the  body  more  yellow. 

c.  Clypens  truncate  or  subbidentate. 

%,  Of  the  same  size  or  smaller;  not  so  much  of  fulvo-veluti- 
Dous,  head  argeuteous  before.  Clypeus  ovate-polygonal,  longer 
than  wide,  bidentatc,  argeuteous-yellow.  The  hook  of  antennae 
black.  Inner  orbits  fulvous.  Metathorax  generally  quite  black. 
The  margin  of  2d  abd.  segment  more  reflexcd,  more  or  less  cana- 
liculate ;  its  base  above  somewhat  subtuberculate.  Var,  No 
spot  under  the  wing.  Var.  aohrinus  Sss. — Somewhat  more 
slender.  The  ornaments  of  the  body  bright  yellow;  no  spot 
under  the  wing.  Metathorax  quite  black.  The  abdominal  seg- 
ments all  well  margined  with  yellow,  the  fasciae  of  medium  width. 
— 9.  Clypeus  black  or  with  a  yellow  spot  at  its  summit;  antennae 
black,  the  scape  yellow  beneath.  Knees,. tibiae,  and  tarsi  yellow; 
tibiae  blackish  beneath. — % .  The  flagellum  of  the  antennae  orange 
beneath ;  knees,  tibiae,  and  tarsi  yellow. 

Ress,  a.  diff. — In  livery  and  size  this  is  juSt  like  0.  otomituSy 
but  differs  by  both  margins  of  prothorax  being  bordered  with 
yellow  and  its  metathorax  not  rugose,  but  only  finely  punctured. 
It  has,  like  this  species,  the  anus  often  margined  with  yellow  and 
the  antennae  yellow  beneath,  but  the  wings  are  not  ferruginous 
as  in  this  species. 

It  resembles  0.  propinquus,  but  diifers  in  having  the  prothorax 
shorter  and  the  2d  segment  too  much  swelled,  with  the  margin 
more  reflexed. — Compare  also  0.  Peyroti  which  is  a  quite  allied 
species,  but  with  black  feet  and  narrow  borders  of  first  segment, 
and  a  wide  bordering  on  2d  segment. 

O.  TotonacuH  is  a  much  more  slender  and  naked  species. 

Hab»  The  temperate  and  elevated  parts  of  Mexico.     I  caught 
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a  ^  in  the  ?allej  of  Mexico ;  and  several  other  specimens  in  the 
temperate  regions  of  Cnernavaca,  of  the  Huasteca,  and  in  the 
valley  of  Mextitlan. 

Observalion, — I  have  joined  O.  sobrinus  with  O.  Hvastecus, 
because  new  specimens  seem  to  establish  the  transition  between 
the  two  presumed  species.  Nevertheless,  0.  sobrinus  has  a  some, 
what  different  metathorax. .  It  is  extremely  difficult  to  decide 
upon  the  species  of  these  small  Odyneri,  all  quite  variable. 

189.  O.  Otomitus  Sadbs.  (Fig.21.)-~  t>.  Huasteco  gimilis,  panIo minor, 
argenteo- vel  falvo-velntiuas ;  prouoto  bidentato ;  inetai.?to viaJti'meru^oio, 
▼aide  foveolato ;  pronoti  inargine  postico  et  angnlis,  fascia  post-scatelli, 
tegalis,  abdomiuis  segmeutorum  limbo,  oohraceis ;  macula  sub&Uri 
nulla  ;  'metanoto  immaculato  ;  tibiis  fnlro-niaculatis  ;  alis  ferragineis, 
apice  griseis. —  J .  Clypeo  truncato,  nigro,  in  snmmo  macula  fulva.— 
% .  Cl.Tpeo  bideutato,  albido  vel  niveo ;  anUnms  subtua  pallide  falTi& 

Odyn.  otomitus  Sadss.  Revue  de  ZooL,  IX,  1857,  278. 

Total  length,  9 ,  9  mm. ;  wing,  % ,  7  mm. 

Very  similar  to  0.  Huastecus ;  having  the  same  appearance, 
and  the  same  kind  of  livery ;  differing  principally  in  the  following 
characters. 

?.  Size  rather  smaller.  Clypeus  less  elongate,  truncate  at 
tip.  The  impression  of  the  vertex  more  distinct.  Angles  of 
prothorax  quite  dentiform.  Metathorax  truncate;  its  hinder 
face  occupied  by  a  large  and  deep  concavity,  punctured  and 
rugose,  but  not  margined  by  sharp  edges ;  the  upper  face  of  the 
metathorax  and  the  edges  of  the  excavation  extremely  rough, 
occupied  by  very  large  punctures,  or  rather  by  little  reticulate 
dimples,  which  occupy  the  superior  margin  of  the  excavation. 
First  abd.  segment  punctured,  much  like  the  head ;  the  second 
densely  punctured,  and  having  on  its  posterior  margin  a  little 
stronger  zone  of  punctures,  but  this  margin  not  canaliculate, 
nor  reflexed  ;  the  3d  still  rather  strongly  punctured  ;  those  fol- 
lowing densely  but  not  strongly  punctured.  The  whole  insect 
rather  velutinous,  clothed  with  grayish  or  fulvous  pile.  Meta- 
thorax argenteous.  A  spot  or  a  band  on  the  summit  of  the 
clypeus,  a  frontal  spot,  a  line  on  the  scape,  a  very  little  spot  in 
the  sinus  of  the  eyes,  and  a  spot  or  line  behind  their  summit,  dall 
yellow.  Posterior  margin  of  prothorax,  its  angles,  and  a  line  o" 
post-scutel  fulvous  or  dull  yellow.  TegulaD  ferruginous  No  spot 
under  the  wing  nor  on  the  metathorax. 
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All  the  abdominal  segments  regularly  margined  with  ochre- 
yellow  ;  the  anal  aegment  yellow  or  margined  with  yellow.  The 
fasciae  rather  wide ;  the  first  being  the  narrowest.  Feet  black ; 
tibiie  a  little  spotted  with  yellow,  often  yellow  anteriorly ;  tarsi 
slightly  ferruginous.  Wings  ferruginous  with  the  extremity 
smoky. 

Var.  a.  The  body  grayish-velutinoos  or  fulvo-Telutinous. 

h.  Clypeus  quite  black. 

c.  Angles  of  prothorax  scarcely  dentiform. 

d.  A  little  yellow  marginal  line  on  both  sides  of  the  lower 
part  of  the  excavation  of  the  metathorax. 

e.  Anus  black. 

%.  Clypeus  rather  pyriform-elongate,  bidentate,  white  or  lute- 
ODS,  as  also  the  frontal  spot  and  the  inner  orbit  of  the  eyes. 
Antennae  beneath  yellow  or  fulvous ;  the  hook  arcuate,  black. 
The  Uh  abd.  segment  only,  margined  with  yellow. 

Var,  a.  Clypeus  obtusely  bidentate. 

h.  Anus  not  margined  with  yellow. 

An  examination  of  numerous  specimens  has  shown  notable 
differences  in  the  form  of  metathorax :  1°.  Sometimes  it  is  quite 
widely  excavated,  the  lateral  parts  forming  very  salient  borders, 
or  it  is  even  rather  angulate  on  each  side.  The' strong  rugosities 
form  sometimes  a  sort  of  arched  edge,  margining  the  fossette 
saperiorly ;  sometimes  they  have  a  tendency  to  delineate  angular 
ridges  margining  the  cavity,  making  this  bipentagonal  as  in  the  . 
true  Ancistrocerus  {A.  capra,  etc.). — 2°.  In  other  specimens  the 
metathorax  is  not  so  angulate,  nor  so  excavated ;  its  side  margins 
are  not  so  produced,  but  it  is  more  rounded ;  the  fossette  is 
smaller  and  rounded,  more  closed  and  confined  by  the  rugosities. 
This  is  more  frequent  in  the  males. 

These  various  forms  greatly  embarrassed  me  until  I  could  com- 
pare numerous  specimens.  It  is  important  to  notice  that  the 
principal  character  of  this  species  is  the  very  rugose  sculpture  of 
the  metathorax,  its  form  being  variable.  It  is  still  more  rugose 
and  excavated  than  in  O.  mystecus. 

Reus,  a.  diff, — A  distinct  species,  well  characterized  by  its 
metathorax,  as  just  indicated ;  by  its  bidentate  prothorax,  and 
the  abundant  yellow  margination  of  the  abdomen,  and  anus,  often 
yellow. 

In  the  malerthe  antennae,  yellow  beneath,  recall  the  0.  Huas- 
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tecus  var,,  and  Peyroti^  which  ha?e  the  same  livery,  bat  not  the 
rough  metathoraz,  and  differ  also  %  bj  the  reflexed  niai^in  of 
its  2d  segment  and  the  first  having  both  the  margins  of  prothorax 
yellow. 

(Compare  with  O.  mysteciM,  which  has  also  a  rough  meta- 
thorax.) 

Hab,  The  hot  and  temperate  parts  of  Mexico.  I  caught  5  $, 
4  %  near  Tampico,  and  in  the  temperate  part  of  the  proviuce  of 
Mexico,  near  Yau tepee. — Numerous  specimens  were  caught  bj 
mj  companion,  Mr.  Sumichrast,  in  the  Oriental  Cordillera,  Cor- 
dova, Orizaba,  etc. 

140.  O*  simillB  Smith. — Niger,  fnlTo-Telatiniui ;  pnnoto  froutali  at 
olypei  apicis,  abdominisqae  segmentoram  Z'-G*  margine,  flavis ;  alia  in 
costa  ferrngineis.     9 ' 

Odifn,  timilU  Smith,  Cat.  Brit.  Mas.  Vespid.  80,  202,  9. 

Total  leogth,  4^  lines. 

?.  Black,  covered  with  ocbraceous  pubescence,  and  having 
also  a  clothing  of  changeable  golden  pile.  Clypeus  truncate  at 
the  apex ;  the  lateral  angles  acute,  Bubdentate.  A  yellow  spot 
between  the  antennoe  and  another  at  the  apex  of  the  cljpeos. 
Thorax  slightly  narrowed  anteriorly  and  posteriorly ;  the  ante- 
rior margin  of  the  prothorax  not  raised  or  sharply  truncate. 
Metathorax  rounded  at  the  sides  and  truncate  posteriorly,  and 
slightly  concave.  Abdomen :  first  segment  much  narrower  than 
the  second,  strongly  punctured ;  its  apical  border  raarginate ;  the 
apical  border  of  the  2-5  segment  with  a  broad  yellow  fascia,  the 
apical  segment  yellow,  with  a  black  spot  in  the  middle  of  its 
base ;  the  fascisa  of  the  segments  continued  beneath.  Wings  hya- 
line ;  the  anterior  margin  of  the  superior  pair  yellowish ;  nervures 
ferruginous. 

Hab.  Mexico. 

This  species  by  its  golden  yelutinons  clothing  and  ferruginoas 
wings  seems  to  approach  very  nearly  to  O.  otomitua,  and  mayus, 
but  differs  by  its  quite  black  antennee,  thorax,  first  segment,  and 
feet.  This  should  separate  it  more  from  0.  Px^yroti  var.,  although 
differing  in  several  characters,  this  species  havipg  more  argents 
ous  pile,  antennsB  not  quite  black,  etc. 
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141.  O*  Peyroti  SAuss.-^Nigery  argenteo-serioens,  oonfertim  punota- 
tna;  abdomiua  magis  teimiter  punctato;  pronoto  bidentato,  postice 
tenaiter  falvo  limbato;  scapi  fascia,  post-soiitelli  fascia  abdomlnisqne 
Begmentoram  2^6'  marginibas  late,  ocbraceis  ;  primo  segmento  trigonal!- 
oopiliformi,  tenuiter  fuWo-liinbato ;  pedibus  nigris,  anticis  antice  flavis 
▼elfnlvis.  —  J  .  Clypeus  saperne  macula  flava,  punctis  capitis  flavia. — 
% .  Cljpeo  bideutato,  orbitarnm  margiue  interno,  lateis ;  antetmia  aubtas 
faUis. 

Odjfn.  Peyroti  Sauss.  Revue  de  Zoologie,  IX,  1857,  278. 

% .  Total  length,  9  mm. ;  wing,  6.5  mm. 

9.  Clypeus  bicarinate.  Thorax  short.  Angles  of  prothorax 
dentiform.  Metathorax  rounded ;  its  concavity  small,  rounded, 
strigate-punctate.  Head  and  thorax  densely  punctured ;  the 
metathorax  more  velutinous,  not  so  strongly  punctate.  Abdo- 
men not  sessile ;  the  first  segment  not  truncate  anteriorly,  but 
triangularly  rounded,  cup-shaped,  nearly  funnel-shaped,  about  as 
wide  as  long.  The  second  rather  short,  its  margin  more  strongly 
punctured,  the  rest  more  finely  punctured  than  the  thorax ;  the 
first  segment  scarcely  more  strongly  punctured  than  the  2d. 

Black,  grayish-silky^  with  a  strong  reflection  on  head  and 
metathorax.  A  spot  on  the  superior  part  of  clypeus,  a  line 
under  the  scape,  a  frontal  ocular  and  post-ocular  spot,  a  very 
narrow  line  on  the  posterior  margin  of  prothorax,  and  its  angles, 
folvous ;  a  line  on  post-scntel,  edges  of  metathorax,  the  narrow 
margin  of  the  1st  abd.  segment,  and  a  broad  one  on  the  2d-6thy 
ochre-yellow;  anus  black,  or  margined  with  yellow.  Feet  black, 
the  anterior  pair  fulvous  anteriorly.  Wings  hyaline,  brown  at 
the  extremity,  slightly  ferruginous  at  base ;  nerves  brown  or  fer- 
roginous. 

Var,  a.  Both  edges  of  prothorax  margined  with  jellow. 

h.  A  yellow  spot  under  the  wing. 

c.  Anterior  edge  of  prothorax  black. 

d  Metathorax  immaculate. 

e.  Wings  somewhat  ferruginous. 

%.  Clypeus  longer  than  wide,  bidentate,  pale-yellow,  argenteous. 
Antennae  black,  fulvous  beneath ;  the  scape  and  inner  orbits  with 
a  yellow  line.  Metathorax  quite  black.  The  first  segment 
Bmaller,  more  triangular.  The  edge  of  the  second  segment  a 
little  reflexed. 

Var.  a.  The  first  segment  scarcely  margined  with  fulvous. 

h.  No  frontal  nor  post-ocular  spots. 
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Bess.  a.  diff, — This  is  a  very  difficult  species.  The  yellow 
margin  of  the  2d  segment  is  rather  bi-emarginate  as  in  0.  m^s- 
iecus. — The  body  is  not  ful?o-veIutinous  as  in  Huastecus  and 
Otomitus,  bat  more  black,  with  Qilkj  argenteous  reflections;  the 
metathorax  is  not  rough  as  in  Otomitus,  nor  so  widely  excavated. 
— It  differs  also  from  Huastecus,  by  its  acute  prothoracic  angles 
and  smaller  size,  its  deeper  and  more  rounded  metathoracic 
cavity,  the  yellow  margins  of  abdomen,  especially  the  2d,  wider; 
the  1st  being  much  narrower,  and  its  feet  black.  It  can  be  easily 
distinguished  by  the  wide  margin  of  2d  segment.  Sometimes, 
especially  in  the  males,  the  head,  prothorax,  and  Grst  segment  are 
almost  wholly  black. 

Hah,  Mexico.  This  was  caught  in  the  temperate  district  of 
Cuernavaca,  south  of  Mexico,  by  my  companion,  II.  Peyrot,  to 
whom  it  is  dedicated ;  9  %  also  have  been  taken  near  Orizaba, 
4  9 ,  2  ^  (Sumichrast). 

d,  Prothorax  quite  yellow  above,     Scutel  and  post-MCutel  yellow, 

143*  O*  GOlumbaris  Saubs. — Niger;  metathoraois  foveola  sobmar- 
giuata  ;  abdominis  2'  segmenti  margine  sabreflexo ;  clypeo  9  sop^rne, 
panoto  frontali,  ocalari  et  post-ooalari,  flavis ;  scapo  sabtas  flavo; 
pronoto,  macula  Hubalari,  scntello,  post-scntello,  metatboracia  canthis, 
abdominis  segmentoram  limbo,  tibiisque  antice,  flavis;  alls  sabhjalinis, 
coata  anbferraginea,  apioe  griaeo;  tegulia  ferragfneis.     9. 

Odyn.  columbaris  Saubs.  Et.  Vesp.,  I,  158,  42;  pi.  xvii,  flg.  3  (1852). 
Hab.  South  America.;  Columbia,  (type  in  the  Paris  Mnseuin.) 

8.  Body  elongate^  slender;  the  abdomen  especially,  very  slender. 
Metathorax  convex,  having  no  longer  a  distinct  excavation, 
but  sooner  parted  by  a  large  groove,  which  separates  its 
two  cheeks,  somewhat,  as  in  Eumenes.  Abdomen  slender, 
spindle-shaped;  the  first  segment  elongate,  funnel-shaped, 
sometimes  subpedunculate. 

(Group  of  O.  TotonaeuB,) 

These  insects  are  all  small,  shining,  not  yelntinous;  black,  with 
luteous  ornaments.  They  have  quite  the  same  appearance  as 
those  of  Section  III  (see  below),  but  the  scutel  is  black,  the  pro- 
thorax  has  its  hinder  margin  bordered  with  pale  colors,  and  the 
post-scutel  is  not  truncate. 
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(Among  the  Slenancistroceri  this  type  is  represented  bj  Sten- 
anc.  Fariasi.) 

1.43*  O.  TotonacilS  Sauss.  (Fig.  23.) — Sat  minntns,  gracilis,  nfger, 
nitidiis,  ciDereo-subserioeus,  cribrato-puuctataa ;  metanoto  convexo, 
tenuissime  pauctulato,  foveola  vel  potius  snlco  striato  dlviso,  canthis 
argenteo-pilosis  ;  abdomiuis  primo  segmento  oonvezo-infandibiiUformi ; 
capitis  pnnctid,  prouoti  margine  postico,  post-soatello,  metanoti  fasciis  2, 
macula  sabalari  segQientorainqae  1',  2^  margiue,  sulfareis  Tel  albidis* ; 
tibiis  antiue  Bulfareo-notatia ;  tegulis  nigris. —  %.  Autennis  subtas  fer- 
rngiueis  ;  cl/peo  subemarginato,  luteo,  nigro-marginato. 

(X/yn.  Totonacui  Saubs.  Revue  de  ZooL,  IX,  1857,  278. 

Total  length,  10  mm. ;  wing,  8  mm. 

9 .  Form  slender,  elongate,  narrow.  Head  as  high  as  wide ; 
the  notch  of  the  eyes  opened,  triangukr;  clypcus  rather  strongly 
punctate,  rather  widely  truncate,  biangalate,  or  having  a  little 
concave  apical  margin.  An  impressed  point  on  the  vertex. 
Prothorax  squarely  cut,  angolate,  slightly  bidentate.  Head  and 
thorax  densely  cribrose ;  the  flanks  more  finely  punctate ;  meta- 
thorax  narrowed,  triangular,  slightly  biconvex,  smooth,  very 
finely  punctured  only,  not  cribrose,  like  the  rest  of  thorax ;  its 
excavation  being  rather  a  wide  groove  than  a  fossette;  delicately 
strigate- punctate;  the  lateral  ridges  very  sharp,  garnished  with 
whitish  hair.  Abdomen  slender,  elongate ;  first  segment  convex, 
triangular,  cribrose  like  the  thorax;  the  second  finely  punctured, 
contracted  at  base  or  subtuberculate ;  its  margin  a  little  more 
coarsely  punctured  than  the  rest,  but  without  a  distinct  zone,  not 
canaliculate  ;  the  following  less  and  less  strongly  punctured. 

Black,  shining,  with  sparse  grayish  down.  Scape  beneath 
fulvous;  a  spot  on  the  mandibles,  a  frontal  spot,  ocular  and  post- 
ocular  spot,  pale  yellow ;  posterior  margin  of  prothorax  and  its 
angles,  a  spot  under  the  wing,  appendix  of  tegulro,  anterior  margin 
of  post-scutel,  two  elongate  marks  on  the  inferior  extremity  of 
metathorax,  and  a  narrow  margin  on  the  1,  2  abd.  segments,  pale 
sulphur-yellow;  the  yellow  fascia  of  the  second  generally  still 
narrower  than  that  of  the  first ;  both  a  little  prolonged  on  the 
lateral  angles  of  the  segments.  Tegulae  black  or  margined  with 
brown.  Feet  black;  tibiae  anteriorly  with  a  sulphur-yellow  line; 
tarsi  slightly  brownish,  or  rather  ferruginous.    Wings  smoky. 


*  Vel  potius  ttramineii. 
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Var,  a,  Clypeus  with  a  yellow  spot  at  summit. 
h.  Head  immaculate. 

c.  Angles  of  prothorax  black ;  its  posterior  margin  nearly  all 
black. 

d.  Metatborax  black ;  only  the  articular  valves  yellow. 

e.  The  fascia  of  post-scutel  interrupted. 

/.  Segments  3-5  narrowly  margined  with  brown. 

g,  TibiiB  anteriorly  obscure. 

%.  Not  quite  as  slender;  thorax  shorter.  Second  segment 
more  tuberculate  at  base.  Clypeus  pyriform,  truncate,  its  apical 
edge  concave,  hardly  bidentate ;  its  surface  white,  margined  with 
black.  Antennae  orange  beneath ;  the  scape  luteous  beneath. 
Mandibles  immaculate  ;  head  often  immaculate;  metathorax  but 
little  maculate;  coxae  2-3  anteriorly  loteous. 

Var,  a.  The  femora  with  a  yellow  line  near  the  apex. 

6.  No  spot  under  the  wing. 

c.  Clypeus  quite  yellow. 

d.  Segments  3-6  narrowly  margined  with  fulvous  Tonly  one 
specimen). 

Var.  9  %,  Ornaments  dull  yellow  (from  alteration?). 

Special  Variety, — The  margin  of  the  .second  abdominal  seg- 
ment a  little  depressed  or  slightly  canaliculate,  more  coarsely 
punctured,  and  even  a  little  rcflexed  in  ^ .  In  this  variety  the 
yellow  margin  of  the  2d  segment  is  as  broad  as  that  of  the  first. 
The  anterior  edge  of  pro  thorax  is  margined  with  yellow,  and  the 
posterior  one  incompletely  margined.    (9  'S,  Orizaba.) 

Bess.  a.  diff, — A  species  distinct  by  its  elongate  slender  form, 
its  black  shining  body,  cribrose  with  punctures  like  fine  strings, 
and  smooth  metathorax ;  as  also  by  its  scarce  ornaments,  straw- 
yellow  and  with  only  two  abdominal  fasciae,  the  hinder  margin 
of  prothorax  being  bordered  with  yellow.  It  is  very  similar 
to  0.  Tacuhaym,  but  much  larger,  and  more  strongly  punctured; 
the  abdomen  is  not  so  elongate,  the  2d  segment  is  scarcely  longer 
than  broad,  posteriorly  truncate,  not  arcuate,  etc. 

144.  O*  GOyotna  Sausb.  (Fig.  26.) — Niger,  rainntns,  abdomine  graoili ; 
oorpore  snbra^ose  punotato  ;  metanoto  tennlasime  panotato ;  abdominis 
Begmentis  lo,  20ya1de  punotatie  ;  seoando  ba?!  constrioto  ;  scaposabtas, 
pancto  frontali,  ocalari  et  post-oonlarl,  pronoti  margiDe  antioo  et  postioo 
tenaissime,  pauotis  2  post-scatelU  abdomiuisqae  segmeatoram  1',  ^ 
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limbo  angaate,  Bulfareis ;  tibiis  antice  tareisqae  ferragioeis.-*  %  .  Cljpeo 
albido,  apice  subomarginato ;  aDtennis  sabtus  ferragiueis. 

Odyn.  coyotuM  Savbb.  Rev.  d«  Zool.  XXII,  1870,  106,  SO,  %. 

Total  leugth,  8  mm. ;  wing,  6  mm. 

Form  the  same  as  in  0.  totonacus,  but  the  size  qaite  small  as 
in  0.  Tacuhaym.  Head  and  thorax  very  densely  and  rather 
nigosely  punctured,  shagreened ;  post-scutel  triangular,  but 
having  at  its  summit  a  very  delicate  little  arcuate  sharp  line ; 
looking  backward,  metathorax  not  so  oblique  even  as  in  toto- 
nacuSf  more  vertical,  not  rugose,  very  finely  punctured,  convex, 
with  a  little  fossette  on  its  inferior  part;  its  edges  hairy,  grayish. 
The  superior  articular  valves  of  the  apex  spiniform.  Abdomen 
slender;  the  first  segment  arcuate,  funnel-shaped,  longer  than 
wide,  very  slightly  petiolate,  and  with  a  depression  above. 
Second  segment  about  as  wide  as  long,  strongly  constricted  at 
base,  which  makes  it  subbidentate  above  and  beneath.  The  first 
two  segments  almost  equally  punctured,  as  strongly  as  the  thorax, 
bat  shining;  the  following  less  and  less  strongly  so. 

Black.  The  dots  on  the  head  nearly  imperceptible  or  want- 
ing ;  the  hinder  margin  of  prothorax  and  its  angles  quite  finely 
bordered  with  pale  yellow ;  only  two  little  yellow  dots  on  the 
extremities  of  post-scutel,  and  the  first  two  segments  with  a 
narrow  sulphur-yellow  margin,  which  is  not  continued  on  the  sides 
of  the  first  segment.  Feet  black ;  tibisD  and  tarsi  somewhat  varied 
with  brown  or  ferruginous.    Wings  but  very  little  smoky. 

%.  Clypeus  white,  its  extremity  with  an  arcuate  snbemarginate 
notch.    Mandibles  with  a  white  line.    Flagellum  fulvous  beneath. 

ReR8.  a.  diff. — This  insect  has  just  the  same  size  and  appearance 
as  0.  acolhuus,  but  yet  is  very  different,  having  the  post-scutel 
triangular,  not  flat  above,  truncate  behind,  not  crenulate.  From 
0.  Tacubayae  it  differs  by  its  strongly  punctured  abdomen,  and 
its  shorter  2d  segment,  without  an  arcuate  margin,  shorter  meta- 
thorax, etc. 

ffab.  Temperate  Mexico.  I  caught  two  males  in  the  valley 
of  Mextjtlan  ;  one  from  Orizaba  (Sumichrast). 

145.  O.  Tacubayae  Saubs.  (Fig.  27.)— Minutna,  nlger,  gracillimas, 
tenoiter  pnnctatus,  metanoto  depresso,  postice  prodncto;  abdominis  1«^ 
segmento  iDfandibolifonDi ;  secando  valde  elongato,  margine  postico 
arcuato  ;  soapo  sabtus,  frontis  macula,  pronoti  marginibus,  faroia  post-, 
loatelli  et  margine  abdominis  segmentorum  10-20,  salfnreis ;  tibiis  et 
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tarsia  ferrngiueis. —  %.  Clypeopirirormi,  uigroet  flavo- variegato ;  flagello 
sabtas  fuWo. 

Odi/n,  Tacubajfce  Sauss.  Revae  de  Zool.,  1857,  279,  % , 

Total  lengtlj,  8  mm. ;  wiug,  6  mm. 

Quite  small.  Form  quite  slender  aud  elongate,  particalarlj 
the  abdomen,  which  is  longer  thau  head  and  thorax  ( ^ ),  more 
elongate  than  in  O.  toionacus.  Head  and  thorax  finely  cribrose- 
the  former  circular.  Scutel  parted  by  a  groove.  Metathorax 
smooth,  quite  finely  punctured,  triangular,  obliquely  produced 
posteriorly,  convex,  rather  flattened,  parted  superiorly  by  a 
groove,  inferiorly  having  a  very  shallow  flattened  obsolete 
fossette;  the  lateral  edges  sharp,  arcuate,  clothed  with  argenteoas 
pile.  The  articular  valves  of  the  apex  not  produced  into  long 
spines;  Abdomen  cylindrical ;  1st  segment  convex-funnel- 
shaped,  narrow,  longer  than  wide,  as  stiongly  punctured  as  the 
thorax ;  having  an  obsolete  transverse  depression  before  its  edge; 
2d  segment  much  longer  than  wide,  constricted  nt  base,  subta- 
berculate  above  at  base ;  its  posterior  margin  arcuale,  convex, 
having  a  line  of  stronger  punctures ;  beneath  near  the  base  it 
has  a  sort  of  transverse  wrinkle. 

Black,  shining,  grayish-silky.  Scape  beneath,  a  spot  on  the 
forehead,  a  post-ocular  spot,  anterior  and  posterior  edge  of  pro- 
thorax,  a  line  on  the  post-scutel,  and  inferior  ridges  of  metatborax 
sulphur-yellow.  Margin  of  the  tegulsB  and  a  tubercle  under  the 
wing,  ferruginous.  Post-tegular  appendix  black.  Articular 
valves  of  metatborax  yellow.  The  first  two  abdominal  segments 
narrowly  margined  with  sulphur-yellow ;  the  yellow  margin  of 
the  first  continued  on  the  sides  along  the  lateral  edges  of  the 
segments  (rather  inferiorly) ;  that  of  the  2d  complete  beneath. 
Feet  black;  tibiae  and  tarsi  ferruginous.  Wings  very  slightly 
smoky. 

% .  Clypeus  pyriform,  rather  bidentate,  black,  with  two  longi- 
tudinal yellow  bands,  or  yellow,  with  a  central  irregular  black 
band,  and  inferiorly  margined  with  black.  Scape  of  the  antenn© 
fulvous  beneath ;  hook  fuivous.  Intermediate  coxae  spotted  with 
yellow. 

Var.  Segments  3-6  margined  with  brown;  the  3d  beneath 
with  a  little  yellow. 

ResB,  a.  diffi — Resembles  0'.  coyottis  and  iotonacus,  but  not 
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as  strongly  punctured,  and  very  distinct  by  its  raetathorax  being 
more  flattened  and  produced  posteriorly,  and  by  its  long  second 
abd.  segment,  with  an  arcuate  edge.  It  is  also  much  smaller 
than  the  last. 

Hab.  I  caught  only  males  in  the  valley  of  Mexico,  near 
Tacubaya. 

146.  O.  prainosus  Smith.— Niger,  serioeas ;  capite,  thorace  et  abd. 
lo  segmento  Talde  punctatis ;  fascia  clypei  samuii,  paucto  frontal!  et 
pofit-ocnlari,  pronotl  margine  antioo,  macala  sabalari,  tegolis  partim, 
post-8catello,  metanoti  canthis,  abdominisqae  fasoiia  2,  albidis ;  pedibns 
lo,  20  albido  Tariis  ;  alis  sabhyaliuis.     9 . 

Odyn,  pruinoaus  Smith,  Cat.  Brit.  Mas.,  Vesp.,  79,  200,  9 . 

Length,  6  lin. 

9.  Black;  in  certain  lights,  covered  with  fine  silvery  pile ;  the 
metathorax  truncate,  slightly  concave,  with  a  central  impressed 
line,  on  each  side  of  which  it  is  obliquely  striate ;  a  stripe  at  the 
base  of  the  clypens,  a  minute  spot  between  the  an  ten  nee,  and 
another  behind  the  eyes,  white ;  the  head,  thorax,  and  base  of 
the  abdomen  strongly  punctured ;  the  anterior  margin  of  the  pro- 
thorax,  a  spot  beneath  the  wings,  the  anterior  and  posterior 
margins  of  the  tegulae,  a  spot  behind  them,  the  post-scutellum 
and  lateral  margins  of  metathorax,  a  spot  on  the  apex  of  anterior 
femora  behind,  and  the  anterior  and  intermediate  tibise  outside, 
white ;  the  1st  and  2d  segments  of  the  abdomen  with  white 
fasciae  on  their  apical  margins ;  that  on  the  second  continued 
beneath.     Wings  hyaline,  with  their  margins  clouded. 

Eab.  St.  Domingo.  . 

The  peculiar  forms  of  this  species  not  being  very  fully  indi- 
cated, I  cannot  be  certain  of  its  position.  I  place  it  near  to 
0.  ioUmacus,  to  which  it  is  allied  by  its  livery,  which  is  an  indica- 
tion of  the  group. 

Here  probably  comes  the  position  of  two  species  of  which  I 
have  no  longer  the  types  under  my  eyes,  and  which  are  not 
described  with  sufficient  detail. 

14Tf.  O.  Huro  Sauss.*— Parvulns,  elongatas,  gracilis,  rngosus,  niper ; 
cljpeo  disco'idali,  subbidentato ;   pronoto   elongato,  grosse  punctate; 


■  Perhaps  this  might  figure  better  in  the  sabseotion  of  0.  pennsylvanicuB, 
ptfinnis,  etc.  f 
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abdomine  gracili,  ponctato ;  autepnid  et  olypeo  omniDO  atris ;  ponoto 
froiitali,  luaonlis  2  pronoti,  tegulis  partim,  post-scatello  et  abdominifl 
Begmentorum  1',  2'  margine  sat  latt;,  flavia;  tertii  fascia  flara  abbra- 
viata ;  p«*dibiis  nigriSy  tibiia  llavis,  tarsU  fuscU ;  alls  aubiDfaBcatis. 
$• — Longit.  9.5  mm. 
Oilyn,  Iluro  Saoss.  £t.  Vespid.,  Ill,  297,  185,  9  (1854). 

Bab.  United  States. 

148*  0«  Moliicaniis  Sacss. — Miontas,  gracilis,  panotatns,  niger; 

puucto  froiitali  et  post-ocalari,  maoulis  2  pronoti,  post-scutello  abdo- 

minisque  segmentorum  l',  2'  limbo,  flavia.     Tibiis  flavis,  tarsia  foacia. 

Alia  hyaliiiis  yenis  fnacia. — Loogit.  8  inm. 
% .  Clypeo  diaco'idali,  flavo,  subemarginato  ;  puncto  in  labro  et  fascia  in 

Bcapo  flavla  ;  autenuis  anbtiis  ferragiueis. 

Odyn.  Mohicanus  Sauss.  £t.  Vespid.,  Ill,  297,  185,  %  (1854). 

Bab.  United  States.     State  of  New  York. 

III.  Metathorax  not  produced  superiorly  beyond  the  poatscutel, 
con  vex;  its  hinder  face  parted  by  a  deep  groove.  Posr- 
SGUTEL  TRUNCATE ;  having  a  superior  transverse  face  and 
a  posterior  vertical  or  oblique  face;  the  two  faces  separated 
by  a  sharp  edge. 

Form  quite  elongate^  exactly  the  same  as  in  the  last  subdivision 
{Ilf  3),*  very  slender^  elongate;  the  abdomen  slender, 
spindle-shaped;  its  first  segment  funnel-shaped.  Post- 
scutel  always  black;  scutel  often  marked  with  yellow.— 
Insects  small,  black,  shining,  wUh  pale  ornaments. 

These  insects  have  much  the  appearance  of  those  of  the  group 
of  0.  Totonacus,  but  the  prothorax  is  marginate  anteriorly  and 
the  scutel  is  maculate,  not  the  post-scutel. 

A.  Metathorax  quite  unarmed  superiorly. 

149.  O.  Acolhlius  Sauss. — Parynlus,  gracillimas,.  elougatns,  nlger, 
oribrato-panotatns ;  pronoto  aiitice  cristato-bidentato ;  post-scateilo 
trunoato,  elevato<cristato ;  metanoto  tenalter  ponctato,  inermi,  bicon- 
Tezoy  per  salcum  partito;  abdominis  primo  segmento  infandibnliformif 
ralde  panotato,  basi  panlum  petiolato,  utrinqne  SQbdentatOjSapratQinido, 
ant,e  marginem  transversim  subcanalicalato ;  seoando  paalo  depressor 
basi  coarotato;  reliqais  tIz  punctatis ;  prouoto,  scntello  abdominisqne 
segmentis  lO,  20,  yel  10,  20,  40,  flavo-marginatis ;   maoala  snbaltri 

'  Page  346. 
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tibtisqne  basi,  flavis. — %.  Clypeo  flavo-bidentato ;  antennarum  soapo 
snbtas  flaro. 

OdyH.  AcolhuM  Bauss.  Bevue  de  Zool.  IX,  1857,  280. 

Total  length,  7  mm. ;  wing,  5  mm. 

Very  small.  Head  circular  or  slightly  wider  than  long,  rather 
thick,  emargiuate  behind.  Sinus  of  the  ejes  not  much  opened 
on  the  inner  side  Thorax  wide  anteriorly ;  prothorax  having 
its  anterior  margin  a  little  concave,  crested,  its  angles  spiuiform 
or  at  least  sharply  angulate.  Scutel  flat  above,  vertically  trun- 
cate; the  truncation  making  a  hinder  face,  transverse,  a  little 
roanded  on  the  lateral  angles ;  the  sharp  edge  separating  the 
superior  and  posterior  face  quite  crested ;  the  crest  erect,  trans- 
verse, very  finely  crenulate  (sometimes  not  well  developed). 
Metathorax  rounded-triangular,  a  little  prolonged  backward, 
convex,  parted  by  a  groove  or  a  channel.  Its  apex  with  pro- 
duced bifid  articulate  valves,  but  not  spined.  Head  and  thorax 
densely  punctate,  the  metathorax  more  finely  punctate  thau  the 
rest,  silky;  the  lateral  ridges  garnished  with  argenteous  hair. 
Abdomen  elongate,  fusiform  (spindle-shaped),  subpetiolate ;  the 
first  segment  longgr  than  wide;  its  base  shortly  petiolate,  the 
remainder  funnel-shaped,  swelled  above,  a  little  toothed  on  each 
side;  sometimes  transversely  channelled  before  the  edge.  Second 
segment  not  much  elongate,  bell-shaped,  a  little  depressed.  First 
segment  cribrose  like  the  thorax ;  2d  more  finely  punctured, 
except  on  its  hinder  margiii;  3d  and  following  segments  not 
sensibly  punctured. 

Black.  Head  quite  black;  orbits  silvery;  a  yellow  spot  at 
base  of  the  scape.  Anterior  margin  of  prothorax,  a  spot  under 
the  wing,  posterior  margin  of  scutel,  articular  valvse  of  meta- 
thorax, and  the  margin  of  the  first  two  abdominal  segments, 
yellow.  TegulfiB  ferruginous.  Feet  black ;  tibise  maculate  with 
yellow  at  base ;  their  apical  spine  yellow.  Wings  smoky,  prin- 
cipally on  the  anterior  margin. 

Var.  a    Segments  3-5  margined  with  fuscous. 

b.  Fascia  of  scutel  wide  or  narrow. 

c.  Segments  4,  or  4  and  5  incompletely  marginate  with  yellow. 
9.  Clypeus  ovate-circular,  black,  punctate,  rather  bidentate. 
%.  Clypeus  yellow,  nearly  heart-shaped,  but  reversed;   the 

inferior  part  widest,  with  a  little  notch  ia  the  middle^  forming 
23 
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two  small  triangular  teeth ;  scape  of  the  antennae  beneath  with  s 
yellow  line. 

£e88.  a.  diff, — A  distinct,  small  species,  well  characterized  by 
its  truncate,  crested,  black  post-scutel,  which  distinguishes  it  from 
O.  coyotuSf  tacubayse,  totonacus,  and  by  its  smooth  metathorax, 
which  separates  it  from  chichimecus  and  iepanecus. — Comp.  with 
0.  zendalns. 

Bab.  The  temperate  parts  of  Mexico.  Several  specimens  were 
caught  bj  me  in  the  valley  of  Mextitlan,  others  were  sent  to  me 
from  Orizaba  by  Mr.  Sumichrast  (5  %,  13  ?). 

lftO«  O.  Zendalus  Saubs.  (Fig.  24,  24a.)~Niger,  nitidaB;  eapite  et 
thoraoe  orasse  panctatis ;  abdoinine  minas  crasae  et  pamm  profande 
panctato ;  scutello  postice  acute  trancato.  oristato ;  primo  abdominis  seg- 
luento  trigonali-onpiliformi,  saperue  tamido,  pr«B  margioe  constrioto; 
proooti  tnargine  antioo,  scatelli  fascia,  abdoiuinisqne  8egmentoraiiil',8' 
inargine,  salfureis.  Alis  fasoo-uebnlosis. —  9*  Cl/peo  rngoeo;  aDt«nuid 
immacalatis. 

Odyn,  Zendalus  Saubs.  Rerae  de  Zool.,  XXII,  1870,  140,  31. 

Total  length,  9  mm. ;  wing,  6.5  mm. 

Form  and  appearance  very  much  as  in  0.  Totonacus.  Head 
and  thorax  coarsely  cribrose.  Thorax  wide  anteriorly,  narrowed 
posteriorly.  Prothorax  finely  crested,  angulate.  Post-scutel 
strongly  truncate  and  sharply  crested;  its  superior  face  very 
short ;  the  posterior  elevated  face  finely  panctured  ;  the  crest 
forming  the  separation  of  the  two  faces  finely  crenulate,  its  angles 
well  marked.  Metathorax  fixiely  punctured,  clothed  with  argen- 
teous  pile.  Its  cavity  smooth,  rather  square.  Abdomen  spindK'- 
shaped;  the  first  segment  cup-shaped,  subtriangular,  swelled 
above  and  constricted  before  its  margin.  The  first  three  seg- 
ments with  very  shallow  punctures,  rather  large ;  the  following 
finely  punctured. 

Black,  shining.  Head  quite  black.  Anterior  margin  of  pro- 
thorax,  a  fascia  on  scutel  (or  two  spots),  and  the  margin  of  the 
first  two  abdominal  segments,  yellow.  Tegulae  and  feet  black; 
tarsi  rather  ferruginous.     Wings  clouded  with  brown. 

9.  Clypeus  rounded,  rough,  scarcely  emarginate ;  antenosB 
quite  black. 

Bess.  a.  diff. — Quite  the  appearance  of  0.  totonacus,  but  Tcrr 
distinct  from  this  by  its  crested  aud  black  post-scutel,  anterior 
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yellow  margin  of  prothorax,  and  strong  punctures.  It  has  much 
the  form  of  0.  acolhuus,  but  differs  by  its  size  (twice  as  large), 
its  stronger  punctures,  its  higher  head,  its  first  abd.  segment,  not 
petiolate  at  base,  its  rather  different  livery,  its  immaculate 
antennae,  flanks  and  tibia,  9. 

Hah.   The  temperate  part  of  Mexico.      Oriental  Cordillera 
(Sumichrast). 

B.  Metalhorax  armed  superiorly  with  two  tubercles,  sometimes 

very  smalL 

151*  O*  KfaliauB  Sauss. — Niger,  gracilis,  elongatus,  crassisBime  oribri 
iDstar  pnnotataa;  pronoto  bidentato;  post-«outello  antioe  transverse 
cristate,  poBiice  cribrato ;  metathorace  producto,  rotundato,  foveola 
panctata  instraoto,  saperne  bitaberoalato ;  abdomiuia  lo  segmento 
Eobpetiolato,  20  elongate ;  reliqais  tenaissime  pnnctatia  ;  pronoti  mar- 
gine  antico,  tegnlarnm  limbo,  faacia  acatelll,  abdominis  segmentorum 
IS  2*  margine  macalaqae  tibiarum,  sulfareia. —  9*  Clypeo  nigro,  rotan- 
dato,  sabbidentato. 

;   Odyn.  Nahuui  Sauss.  Revae  de  Zoolog.,  XXII,  1870, 140,  32,  9 . 

Total  length,  8.5  mm. ;  wing,  5.5  mm. 

9.  Small.  Terj  slender  and  elongate,  having  much  the  form 
of  0.  Tacubayae.  Head  a  little  higher  than  wide,  not  much 
swollen  behind.  Thorax  elongate ;  anterior  margin  of  prothorax 
crested,  its  angles  spiniform.  Scutel  having  on  its  anterior  part 
a  fine  transverse  crest,  finely  crenulate ;  its  hinder  part  behind 
the  crest  transverse,  cribrose,  transversely  square,  very  obtusely 
angalate.  Metathorax  prolonged,  rounded,  having  a  distinct 
concavity,  nearly  reaching  the  post-scutel ;  this  cavity  cribrose 
like  the  rest  of  metathorax,  its  margins  quite  rounded,  effaced, 
bat  having  on  the  superior  part  two  little  rounded  tubercles, 
punctured  like  the  rest.  Articular  valves  of  the  apex  of  the 
metathorax  not  spiniform,  more  flattened.  Head  and  thorax 
exceedingly  coarsely  cribrose ;  the  metathorax  not  as  coarsely 
80,  but  yet  strongly.  Abdomen  elongate.  The  first  segment 
cribrose  like  the  thorax,  funnel-shaped,  a  little  petiolate ;  about 
as  wide  as  long,  convex,  and  a  little  constricted  before  its  margin. 
Second  segment  cylindrical,  much  elongated,  though  not  strongly 
cribrose.     The  following  segments  quite  finely  punctured. 

Black,  a  little  silvery  sericeous.      Head  and  antennse  quite 
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black.  A  narrow  margin  on  the  anterior  border  of  protborax, 
margin  of  tegulse,  a  transverse  band  on  the  middle  of  Bcatel,  aod 
a  narrow  line  margining  the  first  two  abd.  segments,  sulphur- 
yellow  ;  that  of  the  2d  complete  beneath.  Tibise  marked  with 
yellow.    Wings  smoky. 

9 .  Clypeus  rounded,  very  coarsely  punctured  ;  its  apex  with 
two  quite  approximate,  very  small  teeth. 

Eess,  a.  diff. — This  is  an  elongate  species  like  O.  Taciibaym, 
very  distinct  by  its  quite  coarse  punctures,  even  on  the  2d  abd. 
segment ;  much  coarser  even  than  iu  chichimecus. 

It  differs  :  from  Tacuhaym  by  its  sharply  angulate  protborax, 
crested  scutel,  bituberculate  metathorax,  and  wider  1st  segment, 
as  also  by  the  margin  of  2d  segment  which  is  truncate,  not 
arcuate;  from  0.  olmecus^  by  its  thorax,  not  triangular,  not  so 
wide  anteriorly,  not  so  attenuated  posteriorly,  its  wider  cup- 
shaped  1st  segment,  and  by  the  tubercles  of  metathorax  which 
are  not  sharp,  but  rounded  and  punctate :  from  tepanecus  by 
most  of  the  preceding  characters.  So  also  from  0.  chichimecus^ 
except  by  its  1st  segment  which  is  shaped  as  in  this  species;  the 
post-scutel  also  is  not  vertically  truncate;  its  edge  being  an 
anterior  ridge,  not  a  posterior  one.  This  last  character  distin- 
guishes it  also  from  O.  acolhuus. 

Bab.  The  temperate  part  of  Mexico.  Oriental  Cordillera 
(Sumichrast). 

« 

153*  O*  Olmecns  Saubs. — Minntns,  gracillimus,  niger,  pnDctatiu; 
prothorace  bidentato ;  po8t-scut«llo  medio  transverse  oristato ;  lueta- 
thorace  in  fere  foveolato,  superne  tenaissime  bitabercalato,  apice  bi- 
spinoso ;  abdominis  lO  segmento  elongato,  infandibnliformi ;  capite 
omnino  nigro,  pronoti  margine  antico,  macula  subalari,  tegaloram 
Ifmbo,  scntelli  abdorainisqne  segmentoram  1',  2'  (vel  1^  2*,  4<)  margine 
pOAtieo,  fiavis;  apinia  metathoracis  apioia  tibiisque  extas,  flavis. 

%.  Macnia  raandibnlornm,  dypeo,  acapo  aabtus,  flavis;  flagello  snbtas 
falvo;  cljrpeo  latissime  truncato. 

Odyn,  Olmecus  Sadss.  Revue  de  Zool.,  XXII,  1870, 140,  33,  %. 

Total  length,  7  mm. ;  wing,  5.7  mqi. 

Small  and  slender,  elongate.  Having  much  the  form  of  0. 
acolhuus.  Head  circular,  rather  swollen  and  concave  behind. 
AntennoB  inserted  rather  low.  Thorax  not  very  elongate,  tri- 
angular,   wide   exteriorly,   attenuated   posteriorly.      Protborax 
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sharp,  its  angles  dentiform.  Post-scotel  truncate,  but  its  poste- 
rior face  not  so  vertical,  more  oblique,  its  middle  occupied  by  a 
transverse  crenulated  crest;  the  crenulations  blunt.  Metathorax 
triangular,  prolonged,  convex,  with  lateral  sharp  edges,  clothed 
with  white  silvery  pile;  the  middle  occupied  by  a  polished,,  punc- 
tured cavity,  not  reaching  the  top,  but  continued  to  the  post- 
scutei  by  a  groove.  The  superior  margin  of  this  cavity  armed 
on  each  side  with  a  very  little,  compressed,  sharp  tubercle  (or  a 
quite  short  ridge).  The  articular  valvae  of  the  apex  of  the  meta- 
thorax each  bidentate,  the  superior  tooth  of  which  is  prolonged 
into  a  long  spine.  Abdomen  very  elongate.  The  first  segment 
longer  than  wide,  funnel-shaped ;  with  a  sort  of  transverse  depres- 
sion before  its  margin.  Second  segment  a  little  depressed  bell- 
shaped,  rather  long. 

Head,  thorax,  and  1st  segment  above,  densely  cribrose,  not 
qnite  as  strongly  as  in  chichimecus  ;  the  metathorax  and  the  2d 
segment  quite  finely  punctured,  except  on  the  posterior  part  of 
the  latter. 

Black,  sericeous.  Head  quite  black.  Anterior  margin  of  pro- 
thorax,  margins  of  the  tegulae,  inferior  spines  of  metathorax,  pos- 
terior margin  of  scutel,  and  of  the  first  two  abdominal  segments, 
yellow.  Often  the  4th  segment  also,  more  or  less  marginate. 
The  crenulation  of  post-scutel,  and  the  two  little  tubercles  of  the 
summit  of  metathorax  finely  punctate  with  yellow. 

Feet  black;  knees  and  tibiae  outside,  in  their  total  length  {%) 
yellow;  tarsi  ferruginous  beneath.  Wings  hyaline,  smoky  along 
the  anterior  margin. 

%,  Clypens  having  a  quite  exceptional  form;  square-rounded; 
as  broad  as  high,  or  broader;  its  superior  margin  rounded  ;  the 
inferior  margin  qnite  widely  truncate,  subconcave;  its  angles 
blunt,  but  the  inferior  extremity  of  the  lateral  margin  rather 
swelled,  somewhat  tubercular.  A  spot  on  the  mandibles,  clypeus, 
a  line  under  the  scape,  yellow;  flagellum  fulvous  beneath. 

ResB.  a.  diff.—l!h\%  differs  from  O.  chichimecus,  by  its  larger 
size,  its  head  as  wide  as  high ;  its  prothorax  much  wider ;  its 
metathorax  much  more  elongate  and  triangular,  with  a  smaller 
cavity  and  quite  small  tubercles  ;  its  post-scutel  shorter,  with  its 
crest  placed  near  the  anterior  margin ;  by  its  first  abd.  segment 
much  more  elongate,  funnel-shaped  ;  by  the  2d,  quite  finely 
pnnctaised. — From  0.  tepanecus  it  is  suflBciently  distinct  by  its 
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metathorax,  destitute  of  large  tubercles,  its  crested  post-scatel, 
and  not  spiaed  clypeos  (%). 

From  0.  acolhuus^  it  differs  bj  its  post-scutel  not  truncate  so 
as  to  have  a  vertical  posterior  face,  its  crest  being  more  anteriorlj 
placed,  not  on  the  posterior  ridge ;  bj  its  metathorax,  bitaber- 
culate  superiorly  and  bispined  at  the  posterior  end.  The  1st 
segment  is  also  more  elongate,  and  the  cljpeus  %  is  not  angalar- 
bidentate  on  its  inferior  margin      Comp.  also  0.  nahuua. 

From  0.  coyotus  and  iotonacus  it  differs  sufficienUj  bj  its 
crested  truncate  post-scutcl. 

Hab.  The  temperate  parts  of  Mexico.  One  %  from  the  valley 
of  Orizaba  (Sumichrast). 

158.  O*  ClliclliinecilB  Sauss. — Minimus,  gracillimas,  niger,  eribri 
instar  pnnctatua  ;  prothorace  bidentato ;  post-scutello  truncato,  orisUto; 
metanoto  enpenie  bitnberoulato ;  oapite  et  antennis  9  omnino  nigris ; 
protkoraois  margine  anlioo,  scntelli  et  abdominis  segmentoram  1^  2^ 
margine  postioo,  flavis  ;  tibiis  et  tegulis  flavo-ornatia. 

Odyn*  chiekimeau  Sauss.  Revae  de  Zoolog.,  IX,  1857,  280,  9. 

Total  length,  6  mm. ;  wing,  4.5  mm. 

?.  The  smallest  species.  Head  a  little  higher  than  wide. 
Antennas  inserted  below  its  middle.  Sinus  of  the  eyes  verj  open. 
Thorax  slender,  not  contracted  anteriorly;  its  anterior  margin 
finely  crested ;  its  angles  toothed.  Post-scutel  truncate ;  its  ridge 
arcuate,  crested,  but  not  very  strongly.  Metathorax  convex, 
prolonged,  having  a  polished  shallow  cavity,  not  extended  sape- 
riorly  to  the  post-scutel ;  superiorly  this  cavity  is  margined  on 
each  side  by  a  little  compressed  sharp  tubercle.  Extremity  of 
metathorax  with  two  little  spines,  next  to  the  two  teeth  which 
make  the  articulation.  Abdomen  elongate;  the  first  segment 
triangular  funnel-shaped,  swelled  and  a  little  constricted  before 
its  margin,  which  is  rather  thick.  Second  segment  cylindrical; 
head,  thorax,  and  first  abdominal  segment  polished  and  cribrose 
with  strong  punctures;  metathorax  and  second  segment  not  quite 
as  strongly  cribrose,  and  with  a  line  of  stronger  punctures  along 
its  margin.  Metathorax  finely  punctured.  Segments  3-6  quite 
finely  punctured.  Black.  Anterior  margin  of  prothorax,  poste- 
rior margin  of  scutel,  and  of  the  first  two  abdominal  segments  of 
the  abdomen,  yellow  ;  wing  scales  marginate  with  yellow;  tibite 
yellow  on  the  superior  face,  at  least  at  base.    Wings  snbbyaline. 


ODTNEBUS.  359 

Var.   The  yellow  band  of  scutel  interrapted. 

9 .  Head  aud  antennra  quite  black.  Cljpeas  cribrose  like  the 
head  ;  having  the  shape  of  a  square  lozenge,  its  inferior  margin 
area  ate,  imperceptibly  bidentate. 

Re^9,  a,  diff, — This  species  has  much  resemblance  to  0.  Tacu- 
bayac,  because  of  its  elongate  2d  abd.  segment,  but  it  is  quite 
distinct  from  it,  as  also  from  O.  coyoius  and  iotonacus,  by  its 
truncate,  crested  post-scutel,  and  its  bidentate  melallwrax.  This 
last  character  only  separates  0.  tepanecua,  olmecnHf  and  nahuus. 

Hab,  The  temperate  parts  of  Mexico.  I  caught  one  9  in  the 
valley  of  Mextitlan. 

IM*  O*  tepanecua  SAuss.^Parmlas,  gracilis,  niger,  teDuiter  pane- 
tatns ;  post-soutello  tniucato  ;  metathorace  valde  bituberoulato ;  abdo- 
minis lO  segmento  infandibuliformi,  subpetiolato;  apice  puucto  impresso 
notato,  oapitia  panotis,  pronoti,  sontelli,  abdomiuisque  aegmeatoram  1', 
2*  (vel  1',  2',  4'),  margine,  flavis;  tibiia  basi  flavo-variis. —  %,  Clypeo 
flavo,  apioe  spinia  2  iiigria,  anteunia  uigria. 

(X/yn.  Tepanecua  Sadss.  Revue  de  Zool.,  IX,  1857,  280,  % 

9  •  Total  length,  7.5  mm. ;  wing,  5.5  mm. 

Very  small.  General  form  very  much  as  in  O.  acolhuus, 
slender.  Head  circular  or  a  little  higher  than  wide.  Autennse 
inserted  rather  low.  Notch  of  the  eyes  very  open.  Prothorax 
not  having  its  angles  dentiform.  Scutel  truncate,  transverse,  not 
crested,  but  having  a  transverse  edge.  Metathoraz  triangular, 
a  little  prolonged;  its  lateral  edges  arcuate,  sharp,  hairy;  its 
hinder  face  parted  by  a  deep  channel  and  armed  on  each  side 
under  the  angles  of  post-scutel  with  a  strong,  sharp,  dentiform 
tubercle,  looking  backward ;  these  tubercles  compressed,  having 
a  sharp,  lateral  salient  ridge,  extending  to  the  angles  of  post-scutel 
(very  evident,  when  viewed  in  profile).  Apex  of  metathorax  with 
two  wide  articulate,  not  spined  valvae.  Abdomen  slender,  spindle- 
shaped;  first  segment  small  and  narrow,  subpetiolate,  funnel- 
shaped,  but  swelled  above,  gibbous,  as  if  truncate  anteriorly;  an 
impressed  point  before  its  posterior  margin.  Second  segment 
rather  oval,  narrowed  but  not  constricted  at  base,  rather  depressed, 
but  not  all  tuberculate.     The  whole  insect  finely  punctured. 

Black,  sericepns.  A  frontal,  ocular,  and  post-ocular  spot, 
yellow.  Anterior  margin  of  prothorax,  posterior  margin  of 
scutel,  articular  valvaB  of  the  metathorax,  and  the  first  two  seg- 
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ments  of  the  abdomen,  yellow.  The  4th  segment  (often  ?)  with 
an  incomplete  yellow  band.  Wing  scale  brown,  margined  with 
yellow  or  ferraginous.  Feet  black;  tibise  at  base  outside  and 
their  apical  spines,  yellow.  Wings  smoky. —  9.  Clypeus  yellow, 
widened  below,  terminated  by  two  very  strong,  blant,  black 
spines.  Mandibles  and  antennod  whoUj  black.  A  yellow  line 
between  the  insertion  of  the  antennae. 

Be98.  a.  diff, — This  small  species  is  qnite  distinct  by  its 
strongly  tuberculate  metathorax.  It  could  only  be  confoanded 
with  0.  chichimecuSf  but  it  is  not  so  small,  nor  as  slender;  the 
thorax  is  not  as  cylindrical;  the  body  not  as  strongly  punctured ; 
the  scutel  is  not  crested ;  the  me ta thoracic  tubercles  are  much 
stronger  and  the  direction  of  the  sharp  external  ridge  of  these  is 
convergent  downward,  while  in  chichimecus  the  tubercles  are  on 
the  contrary  a  sort  of  superior  margin  of  an  indicated  cavity  of 
the  metathorax. 

Compare  also  0.  olmecus  and  nahuua. 

ffab.  The  temperate  parts  of  Mexico.  I  caught  only  one 
male  in  the  valley  of  Mextitlan. 

Subgenus  BPIPONUS*  Shvck. 

Epipona  Shuck.  ;  Sacbs. — Oplopun  Wbsm.  ;  Sadss.  Vespid.,  I,  217.— 
Oplomerus  Wi»twood. — PterochUus  «x.  p.  UBJUi.-ScaBFr. 

Abdomen  quite  ovate,  depressed;  the  first  segment  cvp-shaped, 
sessile,  or  subpednnculate  ai  base,  sensibly  narrower  than 
the  2rf,  but  not  constricted  at  base.  Thorax  shorty  rather 
globular.  Mi'tathorax  rounded,  destitute  of  angles  and  of 
sharp  edges y  without  rugosities.  Second  recurrent  nerve 
of  the  anterior  wing  falling  upon  the  2d  trans verso-cubilal 
nerve  or  very  close  to  it. — (Appearance  of  the  genus 
PterochUus.)  ^ 

%  % .  Antennae  having  ai  times  the  last  joint  recurved  like  a  hook; 
these  organs  being  more  often  elongaie,  thick,  unth  their 
last  joints  compressed,  flattened,  curled  up  to  a  spiral— 
Clypeus  generally  wider  than  long;  very  strongly  bidentate. 

This  type  qnite  recalls  the  appearance  of  PterochUus  and  it 
forms  the  intermediate  step  between  these  insects  and  the  true 
Odynerus.  The  characters  of  the  Division  Epipona  are  princi- 
pally to  be  found  in  the  males,  but  the  appearance  of  these  insects 

'  *tiriirt»oc,  laboriooB. 
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is  sufficient  to  distingaish  them ;  it  is  even  so  striking  that  one 
would  be  tempted  to  raise  it  to  a  genus,  did  there  not  exist, 
principally  in  Europe  and  in  Africa,  a  series  of  intermediate 
types  which  allies  them  by  very  gradual  and  natural  transitions 
to  the  true  Odyneri.  These  transitions  are  even  so  complete 
that  one  is  much  perplexed  to  know  how  to  limit  the  subgenus 
Epiponua.^  But  as  the  intermediate  types  are  principally  inhabi- 
tants of  the  old  world,  the  difficulty  with  the  American  species  is 
ranch  diminished,  although  it  appears  in  the  case  of  some  Ante- 
piponus. 

The EpiponiM seem  to  be  peculiar  to  the  boreal  hemisphere  and 
to  Africa ;  the  true  Epiponus  are  the  northern  type,  the  Ante- 
;}2/H>nu8  the  southern  type,  as  well  in  America  as  in  Europe. 

Division  ANTEFIPONQS. 
(Sauss.  £t.  Vespid.,  Ill,  244.) 

Mandibles  of  the  males  not  notched,  nor  armed  vrith  a  spur. 
Antennas  of  the  males  either  armed  with  a  hook,  or  curled 
up  into  a  spiral  at  the  extremity.  First  abdominal  segment 
cup-shaped,  sessile  or  rather  subpedunculate  at  base.  As 
said  above,  I  at  first  placed  this  division  in  the  subgenus 
Odynebus,  but  the  appearance  of  its  representatives  being 
quite  that  of  the  Epivofivs,  it  will  better  find  its  place  in 
this  division. 

1.  Antennas  of  the  males  terminated  by  a  hook.    (Sauss.  Yesp., 

I,  213,  Sect.  C.) 

No  representative  yet  found  in  America. 

2.  Antennae  terminated  by  a  spiral  curl    (Sauss.  Vesp.,  I,  216, 

Sect.  IP.) 

This  section  only  differs  from  the  true^j^ipont/^by  the  mandi- 
bles of  the  mflles  being  simple,  and  the  clypeus  not  so  much 

'  In  my  Etudes  sur  h  Fatn.  des  Vespidea,  I  have  inclnded  these  transitory 
■peoirt  iD  the  division  Anieptpona  (III,  298),  hnt  this  division  is  only 
in  expedient  to  help  in  the  determination  of  the  species ;  it  is  not  a 
Dfttnral  division— no  more  than  any  section  one  mnst  form  in  a  continu- 
ons  series,  condncting  from  one  form  to  another  by  gradual  transitions. 
(Comp.  Bt.  Vegpid.,  Vol.  I,  213,  C,  and  216,  II.— Ibid.,  Vol.  Ill,  298.) 
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notched.  It  quite  approaches  Fterochilus  in  its  general  forms 
and  in  the  shape  of  the  cljpcas.  It  only  differs  from  these  bj  the 
labial  palpi  being  small,  4-jointed  and  not  pectinate. 

It  has  the  same  geographical  distribution  as  the  Flerochilus, 
beiug  the  southern  type  of  the  genus.  In  America  it  has  only 
been  found  in  Mexico  as  yet ;  in  the  old  world  it  is  spread  orer 
the  southern  part  of  Europe  and  the  temperate  part  of  Africa, 
north  and  south. 

155.  £•  denticulatiag  Sauss.  (Fig.  30, 30a.)— Validns,  niger,  fnlvo- 
birtaa ;  prouoto,  poBt-scntello,  abdomiiiisque  segmentis  flavo-limbatis; 
Beoundo  segmento,  utrinqae  maoala  nifa ;  anteunarura  basi  et  pedibaB 
badiis. —  %.  Clypeo  flavo,  apice  nigro;  femoribas  intermediis  emargi- 
natis ;  tibiis  postiuls  dilatatis. 

LeptochiluM  denticulatusBAUsa.  Rev.  de  Zool.,  VII,  1855,  373.* 

Total  lengtb,  14  mm. ;  wing,  11  mm. 

Appearance  of  a  Pterochilu^,  but  the  labial  palpi  small,  quadri 
articulate,  not  pectinate.  Mandibles  knife-shaped,  with  three 
little  notches.  Thorax  ovate,  round  ;  first  abdominal  segment 
cup-shaped,  or  widely  spoon-shaped,  not  very  sessile;  its  base 
subpedunculate.  Second  segment  short.  The  whole  insect 
densely  punctured  and  hirsute  with  long  fulvous  hair. 

Black.  Anterior  margin  of  prothorax  an^  post-scutel  sulphur- 
yellow.  Wing  scales  fert'uginous  or  yellowish.  The  abdominal 
segments  all  adorned  with  a  sulphur-yellow  margin,  rather  wider 
on  the  3d,  4th  segments  than  on  the  2d ;  the  margin  twice  notched 
with  black  on  the  segments  3-6;  the  2d  segment  adorned  besides 
with  two  large  ferruginous  lateral  spots.  Feet  ferruginoas  or 
yellowish,  black  at  base.  Wings  subhyaline,  soiled  with  grav- 
ferruginous. 

Var.  Post-scute!  black ;  tegulse  maculate  with  yellow. 

%,  Clypeus  wide  below;  attenuated  at  its  summit;  its  apex 
but  little  prolonged,  truncate,  biangulate.  The  surface  yellow, 
clothed  with  silvery  hair,  except  on  its  extremity  which  is  black 
and  strongly  punctured.  Antennae  very  long,  black,  with  the  first 
two  joints  ferruginous,  yellow  anteriorly ;  the  last  joints  qoitc 
compressed,  annulate  with  yellow,  principally  below.  Inter- 
mediate femora  of  rather  different  form,  strongly  canalicalate 


1  Erratum* — Page  373,  line  19tb,  instead  of  Tthias,  read  Facia. 
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beneath,  and  strongly  notched  beyond  the  middle,  on  their  anterior 
face ;  the  notch  almost  forming  three-quarters  of  a  circle ;  its 
angles  quite  sharp,  dentiform.  Posterior  tibiae  strongly  dilated, 
somewhat  as  in  the  Melliferse,  terminated  very  widely ;  the  inner 
angle  forming  almost  a  process. 

Bess,  a.  diff, — This  insect  has  quite  the  appearance  of  Ptero- 
chilus  aztecus,  but  it  differs  by  its  small  and  not  feathery  labial 
palpi. 

Eab.  Mexico.  I  caught  but  one  specimen  in  the  Cordillera 
of  Coscomotepec. 

DiYision  EPIPONUS  (proprie  diota). 

Mandibles  of  the  males  having  beyond  the  middle  a  large  notch, 
followed  by  a  tooth  or  spur.  Antennas  elongate,  thick ; 
their  extremity  curled  up  into  a  spiral.  Clypeus  Z  wider 
than  long,  very  strongly  bidentate, — The  second  recurrent 
nerve  of  the  anterior  wing  falling  upon  the  2cZ  transverso- 
cubital  nerve f  or  very  near  it. 

The  true  EpiponusBeem  to  be  peculiar  to  the  temperate  and 
northern  parts  of  the  southern  hemisphere  ;  they  are  abundant  in 
Europe,  rare  in  America;  in  the  lower  latitudes  they  give  place 
to  the  AnlepiponuSyWhich,  with  the  same  appearance,  approach 
more  nearly  to  the  true  Odynerus. 

In  regard  to  the  distinction  of  the  species  one  must  notice  that, 
contrary  to  the  usual  case,  in  this  group  it  is  not  the  female,  but 
the  male,  which  offers  the  most  distinctive  characters. 

Beside  the  snbgeneric  characters,  peculiar  to  the  total  number 
of  the  males,  there  are  others  specially  belonging  to  a  part  of  the 
species ;  some  have  the  coxae  or  intermediate  femora  indented ; 
others  have  the  clypeus  curiously  shaped.  Bqt  the  females  are 
far  from  being  so  well  characterized,  and  the  distribution  of  the 
colors  must  be  strongly  relied  upon  in  distinguishing  the  species. 

15^  £•  dilectUB  Savss.  (Fig.  29,  29a.) — Niger,  punctatas,  fasoo- 
hinotas ;  frontis  macula,  pnncto  poet-ooulari,  tibiis,  tarsia  abdomlDisqae 
aegmentomm  limbo,  salfureis ;  ultimis  aegmentis  taDtam  fascia  abbre- 
viata  flava;  alia  Bubhyalinis,  tegnlis  fusco  et  flavo  macnlatis. — %  .  Cly- 
peo  flavo,  valde  bidentato,  ore  et  antennia  subtoa  flavis ;  femoribna  in- 
termediia  tridentatis. 

Odyn.  diUeiuB  Saubs.  Revue  de  Zool.,  XXII,  1870, 141,  34,  % . 

% .  Total  length,  9  mm. ;  wing,  8  mm.  ^ 
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Head  very  densely  punctured ;  thorax  closeiy  shagreened. 
Post-scutel  truncate,  having  an  elevated  posterior  face;  meta- 
thorax  quite  rounded,  posteriorly  more  flattened  than  excavated, 
strigose.  Abdomen  quite  ovate,  polished ;  the  first  segment  cop- 
shaped,  anteriorly  somewhat  rounded  truncate. 

Black;  the  body  all  bristling  with  long  fulvous  hair,  especially 
on  the  head  and  thorax ;  that  of  the  abdomen  shorter  and  more 
gray.  A  frontal  transverse  mark,  a  post-ocular  spot,  and  the 
margin  of  the  middle  of  prothorax,  sulphur-yellow.  Wing  scales 
testaceous,  black  at  base.  A  regular  yellow  fascia  on  the  seg- 
ments 1-5  of  the  abdomen ;  the  fasciae  3-6  abbreviated.  Feet 
black  ;  knees,  tibia;,  and  tarsi,  yellow  (%),  Wings  subhyaline. 
The  2d  recurrent  nerve  falling  nearly  into  the  3d  cubital  cell. 

9.  Unknown. 

%.  Mandibles  yellow,  having  near  the  extremity  a  strong 
notch,  followed  by  a  stout  tooth.  Labrum  yellow.  Cljpeus 
wider  than  long,  yellow,  terminating  in  two  long  teeth,  separated 
by  a  wide  notch  in  the  form  of  an  arch.  Antennae  very  large, 
thick,  black  above,  yellow  beneath ;  the  last  six  joints  flattened 
and  rolled  up  into  a  spiral,  quite  black.  Intermediate  femora 
strongly  bidentate  beneath ;  their  first  tooth  slender  and  elongate, 
in  form  of  a  broken  spine;  the  intermediate  shorter  and  more 
widely  compressed,  the  third  forming  a  sort  of  lamella  attenuated 
up  to  the  extremity  of  the  femur,  these  teeth  separated  bj  wide 
notches.  Intermediate  tibiss  apparently  notched  at  base  and 
tumefied  from  the  middle.  The  6th  segment  slightly  margined 
with  yellow. 

Bess.  a.  diff. — This  is  the  only  American  representative  known 
of  the  subgenus  Epiponus.  Compared  with  the  European  species, 
it  quite  resembles  0.  spinipes,  except  that  the  3d  tooth  of  the 
intermediate  femora  is  not  quite  so  much  developed.  It  might 
be  0.  spinipes,  transmigrated  and  modified. 


APPENDIX  TO  THE  OENUS  ODTNERU& 

1.   Species  sedis  incertw. 

The  following  species  I  cannot  introduce  in  the  classification 
of  the  genus,  their  forms  not  having  been  sufficiently  described. 


APPENDIX   TO  THE   GENUS   ODYNEBUS.  365 

1*  O*  rnfinodlis  Cbbssoit. — Niger,  valde  punctatus,  albido  TariegatQS ; 
metathorace  rafo,  utrinque  dentem  efBciente  ;  abdominis  segmexitia  1-3 
lateo-limbatis ;  1^,  2P  margine  reflexo  ;  pediboa  rafis  ;  alia  nebalosis. 

0.  n{finodu8  Cuss.  Amer.  Ent.  Trans.,  1, 1867,  381,  22,  9 . 

Total  kngth,  3.5  lines. 

9.  Black,  densely  and  deeply  punctured;  head  large,  face  and 
base  of  clypeus  with  glittering  pubescence,  the  latter  subconvex  ; 
mandibles  rufous,  black  at  tips,  the  inner  edge  with  three  obtuse 
teeth;  palpi  honey-yellow;  antennae  short,  clavate,  entirely  black- 
ish ;  a  transverse  line,  interrupted  medially  on  prothorax,  a  round 
spot  on  each  side  of  pleura,  tegulae,  except  a  brown  medial  spot, 
and  two  spots  on  scutellum,  white ;  metathorax  rufous,  silvery  on 
the  sides,  deeply  excavated  posteriorly,  the  extreme  lateral  apical 
angles  produced  into  a  subacute  spine;  wings  subhyaline,  the 
costa  narrowly  fuliginous ;  legs  entirely  nifous,  the  posterior 
tarsi  slightly  dusky ;  abdomen  with  the  apical  margins  of  the 
first  and  second  segments  reflexed  and  narrowly  whitish,  as  well 
as  that  of  the  third;  basal  segment  campanulate,  convex,  without 
any  transverse  carina  and  suture  at  base,  rufons;  second  segment 
suddenly  swollen,  convex,  its  posterior  whitish,  margin  sinuous 
anteriorly,  and  continued,  narrowly,  beneath ;  fourth  and  following 
segments  entirely  black. 

Hab,  New  Mexico.    1  J. 

This  species  is  most  likely  very  variable  in  its  colors.  It  may 
prove  to  belong  to  Division  Odynerus, 

%  O*  prodlictus*— Niger;  capite  thoraceqae  flavo-gattatis  et  valde 
panctatis  ;  abdomine  fasciis  duabus  flavis  oruato. 

0.  produetus  Smijh,  Lend.  Ent.  Trans.,  3d  Sen,  I,  1862,  37,  %. 

Total  length,  3.5  lines. 

S .  Black,  the  head  and  thorax  strongly  punctured ;  the  clypeus 
and  a  small  spot  above  it,  a  minute  spot  in  the  sinus  of  the  eyes  and 
another  behind  them,  the  scape  in  front  and  a  spot  on  the  mandibles, 
pale  yellow ;  the  flagoUum  fulvous  beneath.  The  posterior  mar- 
gins of  the  prothorax,  a  spot  beneath  the  tubercles,  the  tegulee, 
post-seuteilum,  the  metathorax  behind,  and  a  spot  on  the  anterior 
and  intermediate  tibiae,  yellow ;  the  anterior  tibiae  and  tarsi  fer- 
mginous ;  the  wings  hyaline,  with  a  dark  fuscous  stain  in  the 
marginal  cell;  a  ferruginous  spot  on  the  tegulae.    Abdomen  finely 
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punctured,  the  first  and  second  segments  with  a  broad  yellow 
margin,  which  is  continued  beneath ;  the  second  segment  produced 
in  the  middle,  forming  a  sharp  angle  or  tooth;  the, folIowiDg 
segments  very  narrowlj  bordered  with  yellow ;  the  first  segmeat 
entirely  pale  beneath. 

Hah,  Panama 

This  species  is  yery  likely  to  be  classed  in  Division  Steno- 
dynerus, 

2.  Species  dubia. 

The  following  species  I  first  thought  by  its  facies  to  be  a  North 
American  one,  but  as  it  never  occurred  to  me  in  any  AmericsD 
collection,  I  must  deduce  from  this  fact  that  it  did  not  origiDSte 
on  this  continent 

It  would  find  its  place  in  the  Division  Odynerus, 

0«  Tisiplione  Lbp. — Omnino  niger,  sat  graciliB ;  clypeo  vix  emargi* 
nato,  carinato-sabdentato ;  metanoti  marginibns  auperne  paQlam  ele- 
Tatis,  acatis  ;  post-scutello  flavo  ;  abdominis  primo  segmeDto  angvste, 
secundo  teuaissime  snlfareo-limbatis ;  alls  nigro-violaoeis.  9  * — ^°S' 
15  mm. 

Odynerus  Tisiphone  Lbp.  St.  Fabg.,  Hymen.  II,  646,  31,  9  (1841).— 
Sauss.  Vespides,  1, 183,  77. 

ffab ?  (America  ?) 

Gen.  I^EPTOGHII^US  Saubs. 
Leptochilus^  Saubs.  Etad.  Vespid.,  I,  233,  III,  320. 

Appearance  of  genus  Odynerus  (Stenodynerua),  but  the  abdo- 
men is  subpeduncalate ;  its  first  segment  more  or  less  funnel- 
shaped. 

Labial  palpi  very  slender.     Maxillary  palpi  slender. 

This  genus  should  evidently  be  united  with  the  genus  Odynerus, 
and  will  most  likely  find  its  place  in  the  Stenodyneri,  next  to  the 
group  of  0  huaslecus.  Unfortunately,  not  possessing  the  type?, 
I  cannot  exactly  decide  how  the  species  should  be  placed. 

The  abdomen  is  constricted  between  the  1st  and  2d  segments, 
more  than  in  the  Sienodynerus ;  nevertheless,  this  is  only  » 
provisional  genus  which  cannot  well  be  preserved. 


1  XiirWc)  thin  ;  xfi^^t  l^P* 
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1.  Maxillary  palpi  quite  slender.     First  abdominal  segment 

subpedunculate,  much  narrower  than  the  second. 

1*  Im  tellaz  Sauss. — Sat  minutas,  niger,  pronoto  aDtioe  lato;  sab- 
angnlato,  aontello  subqnadrato ;  metauoto  postice  valde  ezoavato, 
marginibus  rotnndatis,  rngosis  ;  abdominia  primo  aegmento  couvezo, 
infandibnliformi,  minns  lato  qaam  Becnudam ;  boo  basi  saboonstricto, 
margine  reflezo,  valde  rugoso ;  capite,  tborace  et  abd.  lO  segmento  valde 
panctatia ;  panoto  frootali  et  poat-ocnlari,  aulfareo ;  antennia  aabtos 
et  baai,  ferrngineia ;  proDOto,  tegnlis,  maoala  aabalari,  poat-aoatello, 
pediboB  et  nouiinnqaam  metanotl  lateribaa,  rnfia ;  prouoto  iuaaper 
antice  flavo  marginato ;  abdominia  primo  aegmento  rnfo,  basi  nigro, 
margine  flavo ;  aeoundo  flavo-marginato ;  basi  rafo-bimacalato ;  2P  et 
40  ('^)  tenuissime  flavo-marginatia ;  alis  bjraliiiia. — Long.  11  mm. 

%•  Cl/peo  rotnndato,  flavo,  aubbidentulato ;  aoapo  antioe  faaoia  fla^a ; 
orbitia  intaa  fla^o-marginatia. 

Leptochilus  fallax  Sauss.  Et.  Vespid.,  I,  234,  2,  pi.  zx,  fig.  6,  %  (1852). 

Hab,  America? 

Observation, — Unfortunately,  I  do  not  find  this  species  again 
in  the  collection  of  De  Romand,  in  which  I  described  it.  As  the 
insects  of  this  collection  were  very  negligently  labelled,  it  may 
not  be  an  American  species  ? 

2.  Maxillary  palpi  moderately  slender,  the  first  joint  rather 

swelled.      First   abd,   segment    rather  toide   posteriorly^ 
although  still  not  funnel-shaped. 

3.  Im  omatUB  Satos.— Niger,  Talde  pnnotatiiB ;  clypeo  latiore  qnam 
longiore;  post-aoatello  tmuoato,  cantho  aoiito  instrncto;  metanoto 
ezoavato,  marginibna  rngoaia,  rotandatia ;  abdomine  basi  aabpednnoa- 
lato;  primo  aegmento  valde  punotato,  margine  aubreflezo;  aeoundo 
brevi  et  latisaimo,  baai  valde  coarctata,  margine  aubincraaaato ;  ore  et 
acapo  faaoia ;  cljpeo  flavo,  margine  nlgro ;  pronoti  margine,  tegulia, 
macala  aabalari,  fasciaqne  interrupta  in  aoutello,  aurantiacis ;  primo 
abdominia  segmento  obacare  rufo ;  aegmentia  1Q-30  tenuiter  aurantio- 
marginatia ;  pedibaa  flavia,  basi  nigria ;  alis  aubhyalinia.— Longit.  9  mm. 

% .  Cljpeo  et  antennaram  scapo  fere  omnino  flavia. 

LeptockiluM  omatuM  Sausb.  Et.  Vespid.  I,  236,  6,  pi.  zx,  flg.  4,  9 . 

Sab.  United  States.    Carolina  (Paris  Museum). 
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Geu.  PT£ROCHILlJ8  Kluo. 
Pierochilus  Kluo.  ;  Latb.  ;  Sat  ;  Sauss. 

Buccal  parts  elongate. 

Labium  very  mach  elongate;  palpi  very  large,  thick,  and 
much  elongate,  composed  of  three  joints,  of  which  the  first  is 
swelled  at  the  extremity;  the  2d  and  3d  strongly  compressed 
and  bipectinate,  with  very  long  pilosity ;  the  3d  joint  very 
elongate. — Maxillary  palpi  normal,  composed  of  six  joints.— 
Mandibles  large,  elongate,  trenchant,  in  the  form  of  a  knife 
blade ;  the  internal  edge  trenchant,  lobed,  or  notched ;  the 
external  edge  ciliated  with  long  hair. — Clypeus  wide,  often 
lozenge-shaped  or  trapezoidal,  more  or  less  transverse. — Thorax 
rounded  anteriorly  and  posteriorly,  globular  or  ovate. — Abdomen 
ovate,  depressed,  the  first  segment  cup-shaped,  subsessile.— 
AfUennee  of  the  males  terminated  by  a  hook  or  by  a  curred 
spiral. 

These  insects  have  much  the  same  appearance  as  the  JEpipona, 
but  they  are  very  distinct  by  the  extraordinarily  large  labial 
palpi,  which  are  feathery,  with  very  long  hair. 

The  American  species  belong  to  the  group  of  PL  phaleratusBnd 
biglumis,  characterized  by  their  indented  mandibles  and  roanded 
metathorax. 

1.  Pt*  I^^VFisii  CRS880N.— Validua,  niger,  falvo-pnbescens ;  cljpeo, 
autennis  basi,  capitis  maonlis,  proiioti  macula  snbalari,  macalis  2 
scntelli  et  2  metanoti  pedibasque  ferrngineis ;  tegnlis  et  post-scatello 
flavesoentibns  ;  abdominis  segmeutis  lO,  20  rafis,  basi  nigris,  omnibas 
flavo-limbatis ;  alls  inquinatis. 

Pteroehilus  Lemsii  Crbssov,  Amer^  Entom.  Trans.,  1, 1867,  382,  25,  9* 

Total  length,  8.6  lin. 

9.  Robusjt;  head  aivd  thorax  clothed  with  a  pale  fulvons 
pubescence  ;  abdomen  silvery-sericeous  in  certain  liphts.  Head 
black,  densely  punctured ;  posterior  orbits  broadly,  anterior 
orbits  narrowly,  from  the  emargination  down,  the  clypeus  entirely, 
the   mandibles,  except  the   tips   and   base  and   lower  margin 
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beneath,  bright  ferrnginoas ;  clypeas  subconvez,  sparsely  punc- 
tured, pabescent,  the  tip  prodaced  and  truncate;  mandibles 
large,  long,  acute  at  tip,  with  four  obtuse  teeth  on  the  inner 
edge  before  the  tip ;  the  outer  surface  with  two  oblique  carinse, 
the  lower  margin  fringed  with  long  yellow  hair;  maxillae  blackish, 
their  palpi  fulvous,  the  apical  joints  fringed  with  very  long  hair ; 
antenu©  black,  the  two  basal  joints  bright  ferruginous.  Thorax 
very  densely  punctured,  black,  the  upper  half  .of  prothorax,  spot 
beneath  anterior  wing,  two  large,  almost  confluent  spots  on 
scotellum,  and  the  sides  of  the  metathorax,  bright  ferruginous ; 
post-scutellnm  and  tcgulse,  except  a  central  darker  spot,  yellow- 
ish-ferruginous; metathorax  short  and  very  abrupt.  Abdomen 
robust,  sessile,  very  densely  punctured ;  first  and  second  segments 
dull-ferruginous,  with  their  apical  margins  bright  yellow,  and  a 
larger  black  spot  on  their  basal  middle;  that  on  the  first  segment 
longitudinal  and  even,  that  on  the  second  transverse,  angular  ou 
the  sides  and  acutely  pointed  behind ;  the  yellow  posterior  margin 
of  the  second  segment  is  slightly  and  squarely  emafginate  on 
each  side  anteriorly ;  remaining  segments  bright  lemon-yellow, 
the  third  and  fourth  more  or  less  black  at  base ;  the  two  apical 
segments  are  tinged  with  orange  and  the  third  to  fifth  segments 
have  a  transverse  orange  spot  on  each  side ;  beneath  ferruginous, 
with  a  lateral  yellow  spot  at  tip,  and  a  large  semicircular  black 
mark  on  the  base  of  the  second  segment.  Legs  ferruginous; 
coxae  and  trochanters  black ;  the  four  posterior  tibiae  and  base 
of  tarsi  covered  with  short  spines.  Wings  subhyaline  varied 
with  fuliginous ;  the  costa  and  base  stained  with  yellowish,  sub- 
violaceous. 
Hob.  New  Mexico  (Museum  of  the  Am.  Entom.  Society). 

3.  Pt.  BlexicailllS  Saitm.  (Fig.  31,  31a).— Validoa,  niger,  fnlvo-hir- 
pntus ;  ore,  cljpeo,  macula  frontali,  orbitia  partim,  antenois  basi,  pro- 
ndo,  lineia  2  mesonoti  disci,  tegulis,  inaoulis  pleurarum,  scutellis, 
meUnoto  ntrinqne,  pedibusque  mils ;  abdomine  rufo,  Begmentts  flavo- 
Hmbatis,  lO,  20  basi  nigris ;  alia  infnacatia,  violaaoeDtibos.     J . 

PUrochilw*  mexieanus  Saitss.  Rev.  de  Zool.  XXII,  1870, 141,  36  f. 

Total  length,  16  mm. ;  wing,  14  mm. 

9.  Large.     Labial  palpi  very  large,  ciliated  with  very  long 
black  hair.    Clypens  strongly  punctured,  truncate;  its  extremity 
rather  excavated  in  the  middle,  with  oblique  submargiual  lateral 
24 
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carinsB  below,  terminating  in  its  angles.  Thorax  not  globular, 
rather  elongate,  ovate.  Scutel  convex,  parted  by  a  groove; 
post-scutel  not  parted.  Metathorax  rounded,  divided  by  a 
channel.  Abdomen  a  little  more  elongate  than  in  FL  azlecus, 
the  first  segment  not  so  short,  subangolar  posteriorly. 

The  whole  insect  densely  punctured  and  clothed  with  fulvous 
woolly  hair. 

Black.  Mandibles,  clypeus,  the  first  two  joints  of  the  antennifi, 
frontal  spot,  inner  orbits  and  a  large  post-ocular  band,  rufous; 
the  clypeus  above  and  scape  beneath,  yellow.  Prothorax  abore, 
two  spots  or  a  band  on  the  flanks,  tegulsB,  two  lines  on  the  disk 
of  mesothorax,  scutel,  post-scutel,  and  two  large  maculae  on  the 
metathorax,  rufous.  Abdomen  rufous,  with  a  central  band  on 
the  1st  segment,  and  a  triangular  part  at  base  of  2d  segmeut, 
black ;  all  the  segments  more  or  less  margined  with  yellow;  anas 
yellow.  Feet  ferruginous,  black  at  base;  coxae  spotted  with 
ferruginous ;  tibiae  of  the  two  posterior  pair  covered  with  small 
spines.     Wings  pale  fuscous,  with  violet  iridescence. 

Var.  This  species  certainly  varies  greatly  in  the  distribution 
of  its  three  colors,  the  black  and  yellow  being  more  or  less 
extended. 

Bess.  a.  diff, — It  differs  from  O.  aztecus  by  its  coloration  and 
particularly  by  its  thorax,  not  globular,  but  ovate,  much  longer 
than  wide.  It  is  very  likely  to  be  a  Mexican  variety  of  Pi- 
Lewisii  Cress.  I  cannot  be  sure  of  this  without  an  examination 
of  the  type.  It  has  the  wings  more  violaceous,  not  ferruginous 
along  the  costa;  the  disk  of  mesothorax  is  adorned  witli  two 
rufous  lines  and  the  abdomen  may  not  be  as  sessile. 

Hab.  Mexico.  One  9  I  caught  in  the  valley  of  Mexico,  on 
the  high  plateau. 

8.  Ft.  AztecilB  Saubs. — Validns,  nlger,  tenuissime  pnnctatns ;  cApit« 
el  thorace  falvo-lanosia ;  abdomine  ovate ;  ore,  autennaram  basi  et  pe<ii- 
bu8  rufia ;  cl  jpeo  flavo,  apice  grosse  punctate,  bicarinato,  infra  medinm 
nigro-bimaculato  ;  pnucto  posjt-ocniari,  maonlis  2  pronoti,  post-Motello 
et  abdominis  segmentonim  limbo,  flavis ;  segmentis  lo,  20  ntrinqne 
macula  rnfa  ;  alls  aubinfasoatis,  oosta  basi  ferrnginea;  tegnlis  rnfis.  $• 
Pteroehilus  azteeus  Sauss.  Rev.  de  Zool.  XXII,  1870,  141,  35  9. 

Total  length,  16  mm. ;  wing,  12  mm. 

9.  Mandibles  large,  armed  with  three  lobiform  teeth,  beside 
the   apical   point;   their  external   sides  strongly  ciliated  with 
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long  hair.     L&bial  palpi  very  large,  strongly  pectinate  with  long 
hair. 

Cljpeus  convex,  punctate,  truncate  and  rather  bituberculate  at 
tip.  The  whole  body  densely  punctured  and  clothed  with  woolly 
ferruginous  hair.  Thorax  globular,  scutel  and  post-scutel  parted 
by  a  groove,  anteriorly  rather  carinated;  nietathorax  quite 
rounded,  6nely  strigate  in  the  middle.  Abdomen  regularly 
o?ate,  subsessil^ ;  second  segment  beneath  with  a  transverse 
carina  at  base. 

BlacL  Mandibles  and  the  first  two  joints  of  the  antennse, 
ferruginous.  Clypeus  yellow  or  ferruginous,  with  two  black 
marks  below,  laterally.  A  post-ocular  line,  two  spots  on  pro- 
thorax  and  a  line  on  post-scutel,  yellow  or  rufous ;  tegulse  rufous. 
Abdominal  segments  all  margined  with  yellow;  the  margins 
twice  notched ;  that  of  the  2d  segment  narrower,  rather  sinuous. 
The  2d  segment  having  on  each  side  also  a  large  rufous  separate 
spot,  and  the  1st  segment  two  similar  lateral  spots,  but  placed 
on  the  yellow  margin.  Anus  marked  with  yellow.  Feet  ferru- 
ginous, black  at  base.  Wings  smoky;  the  anterior  margin  as  far 
as  the  stigma,  ferruginous. 

Var.  Post-scutel  with  an  interrupted  yellow  line,  or  black. 

Res».  a,  dijf, — This  differs  from  the  African  species  by  its  not 
salient  post-scutel,  its  metathorax  not  excavated,  but  small, 
rounded,  convex,  only  slightly  channelled  in  the  middle ;  even 
its  lateral  ridges  quite  blunt.  It  most  resembles  Pt.  higlumis 
Sauss.,  but  the  clypeus  is  more  convex  and  not  notche(L  It 
differs  from  PL  mearicanus  by  its  globular  thorax,  nearly  as  wide 
as  long. 

tiab.  Mexico.     I  caught  one  9  near  Orizaba. 

4«  Pt.  quinqve-fasciatns  Sat.— Niger,  mandibnlis  emarginatiB, 
oljpeo,  antennarum  scapo,  prothorace,  tegnlis ;  metanoto  utrinqae  j)edj- 
busque,  fermglDeis  ;  macula  subalari  macniis  2  pcutelli,  post-Bcntpllo 
et  abdominis  fasciis  qulnqne,  flavis ;  segmentis  lo,  2P  atrinqae  macula- 
ferruginea. 

Pt.  ^'fyficiatus  Sat,  in  Long's  Exp.  to  the  sources  of  the  St.  Pet.  Riv., 
II,  Supp.  70  (1824).— Sauss.  Et.  Vespid.  I,  248,  13;  III,  323.— 
Saj's  Entomol.  (Lr  Cohtb),  I,  234. 

Rhygchium  h-faneiaiHm.  Sat,  Bost.  Joarn.  1, 1SP>7, 385. — Sauss.  Et.  Vespid., 
I,  lis.— Say's  Entomol.  (Lb  Co.ntr),  II,  765,  2. 

Totol  length,  20  mm. 
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''?.  Head  black,  dilated;  posterior  and  anterior  orbits,  to  the 
emargination  of  the  eyes,  ferruginous;  hjpostoma,  scapnsofthe 
anteunsB,  and  mandibles,  ferruginous;  flagellum  black-brown; 
labial  palpi  testaceous,  very  long,  ciliate  with  long  hair,  three- 
jointed,  terminate  joint  much  compressed,  flat,  obtuse  at  the  tip; 
Btethidium  black ;  collar  and  wing  scale  ferruginous ;  scutel  with 
two  large  yellow  spots;  metathoraz,  with  a  transverse  yellow 
line,  and  at  the  base  on  each  side,  a  large  ferruginous  spot;  wings 
a  little  fuliginous;  pleura  with  a  yellow  spot  beneath  the  superior 
wings;  feet  ferruginous;  tergum  black,  with  five  broad,  bright 
yellow,  somewhat  dentated  bands,  the  posterior  one  abbreviated; 
first  and  second  segments  each  with  a  large  ferruginous  spot  on 
each  side ;  venter  black,  ferruginous  at  its  base." 

Hah,  Missouri. 

I  do  not  know  this  species.  It  seems  to  be  very  near  to  Fi. 
aztecus,  but  with  a  richer  coloration.* 

Gen.  CTEIVOCHII^US'  Sadbs. 
Epipona  Spin. — PterocMlus  Sauss. — Ctenockilua  Savss.  Vespid.  Ill,  323. 

Labial  palpi  pectinate  as  in  Pierochilua, 

Mandibles  rather  short,  nearly  obliquely  truncate,  stronglj 
indented. — Prothorax  angulated. — Abdomen  petiolate ;  the  first 
segment  quite  contracted  in  its  whole  length  into  a  petiole  as  in 
Eumefies. 

This  genus  represents  the  petiolate  Pterochilus,  and  it  bears 
the  same  relationship  to  this  genus  as  Eumenea  to  Odynerm. 
It  presents,  however,  this  difference ;  the  prothorax  is  angulated 
aind  crested,  which  is  not  the  case  in  Pterochilvs,  It  has  some- 
what the  facies  of  Zethus  in  the  form  of  the  petiole,  the  transverse 
clypeus,  the  rather  short  mandibles  (and  the  labial  palpi,  proba- 
bly formed  of  three  joints  only,  which  I  cannot  verify). 

The  Ctenochilus  occupy  an  intermediate  group  between  Zethus 
and  Pterochilua. 

€t«  pilipalpvs  8pnr.— Gracilis,  oapfte  magDO,  postioe  exoavato; 
olypeo  trangverso,  apice  tridetitnlato,  fimbriato ;  pronolo  oriatato-margi- 
nato ;  acntellis  prominnlis ;  petiole  lineari,  apice  globoso-inflato ;  cljpeo 


*  Knic,  KTiw;  oomb ;  x""^***  liP* 
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rofo,  nigro-marginato  et  ntrinqae  pnnctulo  albido ;  antennis  rufis,  apice 
iiigria  ;  pronoto,  macnla  sabalari,  fascia  scutelli,  post-scatello,  punctis 
2  in  snmmo  metauoto  tegalisqae,  luteia ;  petiolo  apiue,  Inteo-margiDato; 
abd.  seginentis  20,  SOIateo-limbatis,  secuudo  insuper  basi  fascia  Intea; 
pedibua  rafis ;  alis  ferrngiuHis,  apice  griseiSi  9  • — Lougit.  13  mm. 

Epipona  pilipcdpa  Spirola,  in  Gaj's  Hist.  fis.  de  Chile,  Zool.,  VI,  252 

(1851). 
Pteroehilus  pilipcdpus  Sauss.  £t.  Vespid.  I,  247,  12,  pi.  zz,  fig.  8. 

Hah.  Chili  (1  9  in  the  Paris  Museur.). 

This  insect  is  a  native  of  Chili,  and  has  the  same  sort  of  livery 
as  most  of  the  Hypodynerus,  the  Oayella  and  Alastor  from  Chili ; 
that  is,  black,  hirsute,  with  rufous  feet  and  white  fasciae  and 
rather  ferruginous  wings,  fuscous  at  tip.  This  livery  of  the 
Chilian  Yespidse  is  one  of  the  most  characteristic  to  be  met  with 
in  the  geographical  distribution  of  iusects. 


Oen.  ALASTOR  Lbpbl.  St.  Fabo. 
Alattor  Lbp.  ;  Sauss.  ;  Smith. 

The  same  characters  as  in  Odynerus. — Abdomen  sessile. —  The 
secoTid  cubital  cell  of  the  anterior  wing  pet iolale' upon  the  radial 
cell. 

The  Alastors  are  only,  so  to  speak,  but  Odyneri,  in  which  the 
2d  cellule  of  the  wing  becomes  petiolate.  This  modification  can 
produce  itself  in  every  section  of  the  Odyneri;  so  one  finds 
among  the  Alanior  some  types  corresponding  with  the  Odynerus^ 
reproducing  the  same  modifications  of  form. 

The  genus  Alastor  in  effect  offers,  like  the  genus  Odynerus, 
types  of  the  metathorax  angulated  or  blunted,  with  ridges  tren- 
chant or  without  salient  borders ;  types  with  a  suture  on  the  first 
abdominal  segment  or  without  suture,  and  forms  the  most  varied, 
appear  also  in  the  shape  of  the  first  segment. 

These  insects  present  themselves  as  If  forming  a  series  parallel 
to  the  Odyneri,  of  which  the  diverse  varieties  of  forn\  seem  to 
he  almost  born  of  similar  types,  taken  from  the  series  of  Ody- 
nerus,  types  which  are  changed  by  the  modification  of  the  alary 
venation. 

In  this  genus,  as  in  all  others,  one  finds  transitions  to  neigh- 
boring genera.     The  second  cubital  cellule  sometimes  becomes 
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very  slightly  pediculate  (or  even  triangular),  terminating  toward 
the  radial  in  a  point  or  a  subpediculate  point,  which  constitntes 
an  insensible  passage  to  the  Odynerus.  So  the  Odynerus  Alan- 
ioroides  might  figure  indififerentlj  in  the  one  or  the  other  of  the 
two  genera. 

The  Alastor  is  met  with  on  all  the  continents,  bnt  it  is  rare 
or  in  all  cases  very  much  less  numerous  than  the  Odynerus.  It 
is  in  Australia  that  it  attains  its  maximum  development,  and  in 
that  region  of  our  globe  it  appears  almost  to  balance  the  Odynerus 
by  the  number  of  its  species.  In  Europe  but  one  species  is 
known.  America  furnishes  a  small  number  of  species,  but  doubt- 
less more  will  yet  be  collected.  It  is  probable  that  the  United 
States  possess  their  Alastor  as  well  as  Europe,  although  it  has 
not  yet  been  met  with. 

The  species  of  the  new  continent  form  a  peculiar  type  with  a 
form  lengthened  and  cylindrical,  recalling  the  StenodyneruH  and 
the  SlenancistroceruSf  but  with  the  peculiar  characteristic  of 
having  the  metathorax  notably  prolonged  beyond  the  post-scutel, 
and  then  abruptly  truncate,  and  offering  a  circular  concavity, 
bordered  by  a  ridge,  very  trenchant  and  of  a  circular  form. 

Sabgenus  AIiASTOROIDES. 
(Sadss.  Vespided,  III,  327.) 

First  abdominal  segment  parted  by  a  transverse  suture, 

Tho  American  species  form  the 

Division  HYPALASTOROIDES. 

« 

CSauss.  Vespides,  III,  328.) 

Metathorax  superiorly  produced  behind  the  posi-scuiel ;  then 

truncate.     Its  margins  sharp. 

!•  A.  ]9Iexicail1I8  Sauss. — Gracilis,  niger,  orasse  punctatus;  pronoto 
lato,  biangulato  ;  metanoto  valde  rngoso,  pone  post-scutellam  prod  ado, 
postictt  valde  foreolato;  foveola  margiuilms  sapemB  semioireoUriter 
arcaatis,  acutisrtirais,  denticalatis,  niarginibua  inferis  horizontal  iter  in 
lamellam  bilobatam  prodnctis;  abdomine  basi  acnte  trnncato;  pronoti 
et  abd.  segmentornni  !•,  2*  margine,  Foute\li  margine  intermpto, 
metanoti   oanthis  inferis,   fasoiaque   tibiarnin,  fiavis;   alis  uebnlosij 


Taoin   ntgrls. —  %.   Clfpeo   grosse   cribrMo,  SDpvrne  fla 

emnrgiuato. — Varial:  Ti^rtio  Eegmeiito  flavo-niarginalo. 

Alastor  ntxieanut  Sacbb.  Beviie  de  Zoolog.,  XXII.  1S70,  1 

%.  ToUl  leogth,  9  mm. ;  iriug,7.G  mm.  (vnr.  leoglli,  8  mm. 

Body  slender  and  ejJJndrieal.  Head  rather  tbi 
coDvex,  widest  anteriorly,  rather  attenuated  behind. 
having  its  anterior  margin  crested ;  its  angles  rath 
Seatel  and  post-scutel  quite  flattened,  not  at  all  Ealier 
the  surface  of  the  thorax,  which  is  further  eontiuue< 
post-BCut«l  by  the  metathorax.  Head  and  thorax 
coarsely  eribroqe.  Meta'thorax  narrower,  quite  ru( 
tured,  Tcrtically  trnneate ;  ila  hinder  face  quilt 
polished  and  Bparaely  punetnred;  its  margins  quite  sli 
superiorly  a  semicircle,  not  interrupted  in  the  midd 
and  acutely  denticulate  ;  the  denticles  forming  a  i 
crest;  inferior  margins  transverse,  forming  on  each 
of  rounded  lamella,  having  a  species  of  toolh  at 
bilobcd.  Abdomen  quite  sessile,  Bhallowlj  punctu 
segment  not  as  wide  as  the  second,  short,  spare 
anteriorly,  its  anterior  and  superior  face  separated  h 
which  makes  a  transverse  ridge,  almost  a  crest,  the 
raeut  having  its  margin  smooth,  but  this  is  preceded 
strong  impressed  punctures.  The  following  segni 
iheir  margins  smooth  also,  the  base  punctured,  and  t 
separated  by  a  transverse  impressed  punctate  line. 

Black.  A  dot  behind  the  eye,  a  narrow  line  on 
margin  of  prothorax,  an  interrupted  margin  on  the  bc 
edges  of  mctathorax,  a  narrow  marginal  fascia  on  s< 
of  the  abdomen,  yellow.  Feet  black  ;  tibite  with  a 
Wings  subhyalioe,  smoky;  nerves  black;  2d  cabitj 
petiolate.     Wing  scales  black. 

Var.  Smaller.  Superior  maVgin  of  metathorax  not 
Third  abd.  segment  margiiiate  with  yellow;  the  4 
lateral  yellow  bordering  marks.  Wing  scales  prece 
lowed  by  a  yellow  dot. — No  yellow  dot  behind  the  e 

%.  Glypens  rounded,  black,  coarsely  punctured, 
border  widely,  but  not  deeply  emarginate.  The  fl 
yellow.  AntcnnK  black,  the  scape  with  a  yellow  lin 
black. 
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Hab.    The  hot  parts  of  Mexico.     3  ^ .     I  caught  the  type  in 
Pueblo  Yiejo,  near  Tampico ;  the  varietj  is  from  Orizaba. 

2*  A«  Brasiliensis  Sauss. — A,  Mexicano  affinissiraas ;   at  djpeo  et 
^   thorace  immaciilatis ;   abdominis  segmentis   30-50  tenuissime  flavo- 
marginatis,  lituria  4<  et  5^  interriiptiB ;  tarsia  ferrugineis. 

Alastor  BranliensU  Saoss.  £t.  Vespid.  Ill,  329,  211,  pi.  xtI,  fig.  1,  % 
,  (1854). 

Hob.  Brazil. 

Sabgenad  ALA8TOR  proprie  diet. 
(Sauss.  Vespides,  III,  328.) 

First  abdominal  segment  without  traiisverse  suiure. 

The  American  species  form  the 

Division  HYPALASTOR. 
(Sauss.  Vespid.  Ill,  328.) 

Form  slender  and  cylindrical.  Metathorax  superiorly  prO' 
duced  behind  the  post-scutelf  then  truncate;  its  margins 
sharp.     (A  group  quite  corresponding  to  Hypalastoroides.) 

8*  A.  angvlicollis  Spiv. — Niger;  pronoti  margine  antico,  maeals 
sabalari,  tegnlis,  fascfa  scatelli,  margine  postioo  abdominis  xegmentorum 
1',  2\  Inteis ;  an  tennis  pedibasque  ferragineis,  his  basi  nigris ;  alis  fer* 
rugineis,  apiee  griseis. — Long.  11  mm. 

9 .  Clypeo  nigro,  antennaram  scapo  nigro,  flagello  snpeme  conspnreato. 
— %  .  Cljpeo  lateo;  soapo  rafo  sapeme  pnnoto  obsoaro. 

Odynerus  angulicoUis  Spikol.  in  Gay^s  Hist.  fis.  de  Chile,  Zool.,  VI,  261, 

7(1851). 
Alastor  angulicollis  Sauss.  Et.  Vespid.  I,  258, 14,  pi.  zzi,  fig.  7,  %  • 

Hab.  Chili. 

4.  A*  melanosoma  Sauss. — Omnino  ater,  gracilis,  ojlindricns ;  cljpeo 
9  grosse  punctate,  apice  late  sabezoiso,snbbidentato ;  capite  et  thoraoe 
grosse  pnnotatia ;  thorace  antice  latiore,  pronoto  biangnlato,  in  margine 
antico  et  in  lateribus  marginato,  metanoto  valde  rngoso,  coarotato,  valde 
I>one  post-scQtellnm  prodaoto ;  postioe  valde  foveolato ;  maigine  oiroa- 
lari  aoutisaimo  sapeme  fisso;  margine  infero  bidentato  (sen  qoadri- 
dentate)  ;  abdomine  antice  acute  tmncato. 

Aliutor  melanosoma  Sauss.  Et.  Vespid.  I,  259, 15,  pi.  xxi,  fig.  6,  9  (18^^)' 

Total  length,  14  mm. ;  wing,  10  mm. 
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Form  slender  and  cylindrical.  Forehead  rather  tumefied, 
parted  by  an  obsolete  groove ;  between  the  antennae  a  vertical 
carina.  Thorax  mach  arched  above,  anteriorly.  Prothorax 
rather  concavely  cut  anteriorly,  its  margin  hemmed ;  the  hem 
forming  a  right  angle  on  each  side,  along  the  lateral  margin;  the 
angles  lamellate,  inferiorlj  excavated.  Scutel  flattened,  included 
behind  by  the  metathorax,  which  is  narrower  than  the  rest  of 
thorax,  cylindrical  or  rather  truncate-conical,  being  slightly 
narrowed  posteriorly,  much  produced  behind  the  post-scutel  and 
sharply  truncate  vertically,  and  parted  by  a  groove  superiorly^ 
Its  posterior  fade  circular,  strongly,  spherically  excavated,  smooth 
and  finely  punctured,  parted  by  a  fine  groove ;  its  superior  and 
lateral  margins  forming  together  a  sharp  edge  in  the  form  of  a 
very  regular  circle,  not  complete  inferiorly  and  notched  superiorly 
by  a  fissure ;  this  sharp  circular  edge  slightly  reflexed  in  a  sort 
of  crest,  but  not  crenulate ;  the"  inferior  margins  oblique,  making 
by  their  conjunction  with  the  circular  margin  on  each  side  a 
lateral  tooth,  often  notched  so  as  to  form  a  second  inferior  angle. ^ 

Abdomen  elongate,  cylindrical,  quite  sessile.  First  segment  a 
little  narrower  than  the  second,  rather  elongate,  very  sharply 
truncate  anteriorly,  fitting  into  the  concavity  of  the  metathorax. 

Head  and  thorax  coarsely  punctured ;  the  metathorax  very 
coarsely ;  abdomen  quite  finely  and  shallowfy  punctured ;  the 
second  segment  quite  obsoletely  channelled  near  its  posterior 
margin,  but  not  rugose.   • 

Quite  black;  feet  rather  silky  with  fulvous  reflections.  Wings 
black,  violaceous. 

9.  Clypeus  polished,  very  coarsely  cribrose,  widely  emarginate 
at  the  extremity,  rather  bidentate ;  the  teeth  subcarinate. 

Bess.  a.  diff. — Very  closely  allied  to  A.singularis, 

Bab,  Brazil  (type  in  the  author's  collection). 

Observation. — I  first  characterized  this  species  as  having  its 
metathorax  qnadridentate,  but  the  teeth  in  the  lower  part  of 
metathorax  are  often  obsolete,  so  that  it  is  sometimes  only 
bidentate. 

5«  A*  si ngvlaris  Sauss. — Niger,  oapite  et  thoraoe  orasse  panotatis ; 
A,  tnelanosomce  affinisaimas,  at  clypeo  9  lAtiore  qnam  longiore,  apice 
trnncato,  hand  emarginato ;  metanoti  cantho  aonto,  orbfonlari,  infra 

*  Notched  on  one  side  and  not  on  the  other,  in  one  specimen. 
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ptrinqae  dente  apinirormi  arrnato,  snpra  vix  fisso,  sabdeuticolato ; 
abdomiDis  primo  Begmeuto  teuuissiaie  flavo-margiuato ;  tarsU  rafia; 
alis  iufascati6,  oosta  obscuriore. 

Alasior  singularis  Sauss.  Vespides,  I,  259,  16,  9  (18^2). 

Total  leDgth,  12  mm. ;  wing,  9  mm. 

Closelj  allied  to  A.  melanosonia  ;  having  the  same  form,  but 
yet  differing  bj  the  following  characters : — 

Head  much  swelled  behind  the  eyes.  The  forehead  not  so 
convex,  nor  parted  by  a  groove ;  no  high  carina  between  the 
antennee,  but  rather  an  obsolete  transverse  wrinkle  over  their 
base.  Metathorax  not  quite  so  rough;  its  circular  ridges  making 
nearly  three-quarters  of  a  circle ;  a  little  crenulate  superiorly;  its 
inferior  ridges  straight,  forming,  at  the  meeting  qf  the  circular 
ridge  on  each  side,  a  distinct  spine. 

Black;  first  abdominal  segment  narrowly  margined  with  yellow 
or  fulvous,  'tarsi  ferruginous.  Wings  washed  with  fuscous; 
dark  along  the  anterior  margin,  transparent,  smoky  posteriorly; 
the  reflection  more  golden  than  violet. 

Var.  Second  abdominal  segment  with  a  narrow  subraarginal 
yellow  line,  anterior  margin  of  pronotum  with  a  very  narrow 
yellow  margin  (Rio). 

9.  Clypeus  rather  transverse,  nearly  lozenge-shaped,  more 
coarsely  punctured,  its  apical  margin  truncate,  not  emarginate. 

Hab,  Brazil  (1  9  in  my  collection). 

Oen.  SmiTHIA  Saubb. 
(Revue  Zool.  VII,  1855,  371.) 

Abdomen  petiolate ;  the  first  segment  contracted  in  its  whole 
length  into  a  linear  petiole.— -Se^cowc?  cubital  cell  of  the  wing 
petiolate.    (Forms  slender ;  thorax  elongate.) 

This  genus  is  formed  from  the  petiolate  Alastor.  It  bears  th* 
same  relation  to  Alastor  as  Eumenes  to  Odynertis,  as  Ctenockilui 
to  Pterochilus, 

The  only  known  species,  Sm.  natalensis  Sauss,  is  from  Soalb 
Africa.  The  existence  of  this  type  in  America  has  not  yet  been 
pointed  out.  .  I  mention  it  here  only  to  complete  the  classifica- 
tion of  the  solitary  wasps. 


APPENDIX. 


SPECIES  DUBl^. 

The  following  species  I  cannot  discover;  and  it  is  very  doubtful 
if  they  are  solitary  wasps. 

1.  Eumenes  atrata  Fabr.  Sjst.  Piez.,  287,  12. — America  meridio- 
iiali:}. 

If  this  species  has  the  same  form  as  E,  arcuatus,  to  which 
Fabr.  alludes,  it  may  be  the  black  variety  of  this  from  India, 
but  Fabr.  says;  *' primo  segmento  infund  ibulif or  mi  ^^''  ythich  is 
in  entire  contradiction  with  '^ forte  mera  varietas^^  of  E.  arcualus, 
— It  may  be  o  Monte zumia ;  M.  mortuorum^  or  some  allied 
species.     The  color  of  the  wings  is  not  given. 

3*  Eumenes  formicaria  Fabr.  Syst.  Piez.,  2SS,  15. — Amer.  merid. 

* 

This  may  be  a  Monte  zumia  or  a  Foliates. 

3«  Tespa  emarginata  Ombl.  Ed.  Linn.,  2759,  26.— Mueller  Ed. 
Linn.  Ins.,  11, 886,  26. — Cljrpeaa  ernarginatus.  Abdomen  nigrum,  petiolo 
Qtrinque  dente  instracto. — America — (Eumenes?). 

4.  T.  cineraceiis  Fabr.  Sjst.  Piez  ,  ^60,  37. — America  {fAlastor 
melanosoma  ?f) 

5«  T.  atrata  Fabr.  Sjst.  Piez.  260,  36. — Americs  insnb's  (a  male), 
seems  allied  to  Alastor  melanosoma,  but  with  hj^aline  wings. — Monte^ 
ttimiat 

6.  T.Mnotata  Fabr.  Sjrst.  Piez.,  266,  71. — America  meridionalis. 

Has  some  similarity  to  Odynerus  crypticua  Say. 

Y.  T.  dsedala  Lichtbubtbin,  C.  M.  H.  203,  n.  173— Wbbbr.  Obsenr. 
Bntom.,  103,  8.-^Nigra,  odynero  parietum  paalo  major ;  thoracis  mar- 
line litarisque  basi  uoeuntibus  flavis  ;  Bontello  flavo ;  abdomiue  oingiilia 
5  flaris;  alis  albis  venfs  margineque  antico  fuscis. — America. 
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aogalicollis,  376 
angalosa,  134 
annectens,  272 
annu/dttim,  273 
aDoulatas,  273 
aoomala,  132 
anormef  318 
aDormis,  318 
Ahtepipokcs,  361 
autbzumia,  113 
AntaceDHis,  225 
Antuco,  226 
apicalipennis,  137 
apicalifl,  279 
Araacanas,  310 
arcaatns,  219 
argentinos,  236 
arietis,  19 
AriDUe,  188 
arrensls,  270 
ater,  65 


atrOy  65 
atrata,  379 
attenuatOy  106 
attenuatuSy  106 
anratus,  62 
auratuSy  233 
auropilosus,  102 
auropiloaay  102 
aurulenSy  48 
aaralentos,  48 
avicalus,  73 
Azteca,  125 

Aztecus,  36,  93, 192,  370 
azareipenuis,  117 
azurescenSy  117 

bacuy  321 
bacaensis,  321 
balteatuniy  257 
Bairdiy  273 
Bellonty  193 
biangulata,  135 
hicoloTy  29 
bideDS,  267 
biglumis,  39 
binodis,  54 
hinodisy  20 
binotata,  379 
birenimaculatiiB,  175 
blandus,  289 
Bosoii,  255 
braohygaster,  238 
Brasilianns,  79 
Brasiliensis,  127,  376 
BrasiliensiSy  16 
Bravo,  205 
brevi  thorax,  231 
brevithoraXy  233 
brnnea,  114 
Baataroenti,  172 
Bustillosiy  162 


osm'lea,  117 
osruleopeDois,  16 
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Califurnica,  129 
Californious,  243 
CalUgaater,  17 
caUimorpha,  83 
campanulata^  83 
catupesti'is,  183 
Canadensis,  156 
canallculfita,  107 
canal  iculataa^  107 
capra,  163 
carbonari  as,  17 
carinatus,  44 
carinalata,  128 
cnrinulatus,  128 
casligatusy  255 
Catepfilensis,  338 
Catskillensis,  168 
CutskiUi,  168 
cervus^  160 
chaiicodotiis,  108 
chalybea,  113 
chalybens,  17 
ChicimHchus,  358    / 
Cliicotencatl,  51 
chilensis,  59,  224 
Cbiliotus,  226 
cbrysopterus,  38 
clirysotiiorax,  63 
cincta-nigrOj  133 
cinerascen:<,  38 
cineraceuii,  379 
cinguiatUf  82 
oingalatus,  82,  179 
citKjulatuSj  79 
Clarazianus,  173 
cinuicnius,  297 
cly praxis,  34 
coarctatusy  221 
collega,  320 
Colucoln.  220 
colona,  106 
colurabaris,  346 
tompressa,  105 
comprflssns,  105 
conformis,  315 
coiKsobrinn?,  100 
coiisors,  261 
conspionaa,  177 
CoquimbensiSy  225 
cordovae,  264 
Cortesia^  119 
Cortesiana,  119 
coyotus*,  348 
CrtissonianuR,  90 
cristatna,  156 
erypticum,  276 
crypticus,  276 


Ctenoohllus,  372 
Cubensis,  102,  242 
oyanipenuis,  17,  131 

dsdalea,  379 
dasdaUus,  160 
debilis,  155 
dejeotas,  204 
denticalatuB,  362 
diabolioas,  244 
diademay  107 
dicomboda,  50 
didymogaster,  55 

DiDTHOGASTRA,  45 

dilectus,  363 
dimidiata^  119 
discoelioides,  39 
DisccBllnB,  58 
dorsale,  143 
dorsal €y  257 
dorsalis,  257 
dabias,  44 

egregia,  138 
eleganSy  313 
emarginata,  379 
Enyo,  313 
Epipona,  360,  372 
Epiponus,  360,  363 
Erinny;-,  245 
Erinnyftj  4 
Eumenea,  59 
eameuoides,  13 
exvipiendny  220 
excipiendas,  220 
extensa^  106 

fallax,  367 
Farias^  195 
Fariasi,  195 
fascionlatas,  330 
raBtidiosnscutns,  171 
ferruginea,  123 
ferruginea^  98 
ferriiginens,  38,  98 
ferveim^  95 
Again s,  331 
niiforniij*,  109 
flavicornift,  94 
flnvipen,  201 
flavopictus,  293 
fnrarainatus,  285 
formicaria,  379 
formosns,  278 
fraterna^  95 
fraternus,  20,  95 
fulvipes,  201 
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/ttfca,  55 
fu$cipeSy  323 
faacud,  55 

aayella,  13 
Qaji,  240 
^eniculata^  50 
genioalatas,  60 
Qhilianii,  95,  121 

gigas,  17 
globicoUis,  69 
globulosn;!,  lul 
graoilis,  44 
*    gaadalpensin,  238 
Guatemotzin^  40 
Qaerreri,  294 
aaimani,  206 

Hbros,  17 
keroH,  17 
Uejdeni,  23 
Hidalgi,  252 
Hilariaiius,  50 
hir»utulu»,  227 
hiAtrio,  199 
HoplomeruM^  360 
Uoplopus,  360 
Haasteca,  116 
Haaatecas,  340 
hameralis,  223 
Haro,  351 
Htpalastor,  376 
Htpalabtoboidba,  374 
HtpahcibtrocbrcBi  210 
Htpodtkebdb,  212,  213 

imitator,  33 
iDca,  335 
incertad,  84 
incommoduSy  198 
iodica,  128 
iofernalia,  86  * 

in/erna/iir,  120 
infandibaliformis,  118 
intermedia,  139 ' 
intermedium  f  139 
Itarbide,  98 
Itarbidi,  2d6 

Jarinei,  22 

Kenniootianaa,  325 

labiatus,  222 
LabuB,  56 
Locheais,  223 
IflBvioodna,  44 
1«tU,  79 


La  Plats.  240 
Lbionotds,  212 
Leprieurii,  116 
LeptoohlluB,  366 

leucomelaa,  287 
Lewiaii,  368 
lobalataa,  27 
Louisianunif  257 
luotuosaa,  311 
lugubris,  17 

macrocephala,  127 
macrops,  95 
magnuSf  16 
marginalia,  10 
marginicoUisj  223 
Martha,  124 
Masaris,  4 
BffASARIN^I,  3 
Mnyay  338 
Maypinaa,  227 
Mayna,  338 
Megara,  283 
roelanoaoraa,  376 
roerala,  59 
Metazumia,  114 
MatzioatziD,  48 
Mexioana,  122 
Mexicana,  17 
Mexicaniia,  75,  369,  374 
microgaster,  54 
microtcopica  82 
uiicroacopicua,  82 
milea,  85 
miniatua,  17 
minuiaj  81,  96 
minutua,  81 
miacogaater,  54 
Mohicauaa,  352 
nioleatna,  290 
Molins,  222 
Molinius,  222 
Monobla,  129 
Moutezama,  40 
Monteznmla,  110 

MONTKZDMIA,   117 

Morelii,  299 
Morel a$>,  299 
rooroaa,  124 
mortuorum,  119 
Mjateoua,  336 

Nahaaa,  355 
naaidt*n$(,  232 
niger,  55 
nigricepa,  118 
nigrioornia,  22 
nigripennia,  136 


364 


INDEX. 


Nortonia,  139 
^ortouiauus,  88,  333 
Novars,  81 

obliqaas,  197 
obacurOf  64 
obscaripennis,  225 
obsouras,  (>4 
occidentalism  207 
oeulatus^  318 
OD7NBRIN2I,  11 
Odynerltes,  59 
OdynernB,  143 

0DTNBRD8,  212,  247 

oUyacea.s,^(i4 
Olmecns,  25,  95,  3£6 
Oplomerus,  360 
Oplopu3j  360 
Orbiguyi,  108 
ornatus,  106 
ornatus,  367 
Otomitns,  37,  342 

PAOaODT2fBR0S,  213,  228 

Pachymbnbs,  60 
pal  lid  us,  44 
pallipes,  63 
Paraensis,  208 
Parazamia,  127    . 
Parredea,  180 
Parredesi,  180 
parvalus,  41,  82 
pedestris,  322 
pelagica,  116 
Penaj^lvanica^  29 
PeDnsjlTanicas,  327 
perenaia,  328 
persecutor^  318 
pertinaxy  160 
peruensis,  237 
petiolata,  113 
Peyrotl,  345 
Philadelphia,  153 
picta,  106 
pilipalpa,  373 
pilipalpns,  372 
pilosas,  187 
piriformis,  20 
ptacidns,  101 
Platinia,  125 
Po«yi,  45 
prscox,  240 
prateDsis,  292 
proctas,  260 
prodnctas,  365 
propinquos,  326 
proximuSf  323 


pminoBas,  351 

PSBUDOZDMIA,  128 

Pterooliilus,  368 
Pteroehilus,  360,  372 
palcheUns,  59 
pamilas,  156 
pasiiloB,  82 

qnadridenB,  132 
qaadrisectoB,  193 
quinque-fasciatum^  371 
quiDque-faeoiataB,  371 

recarvirostrifl,  17 
regnlas,  70 
Rbynohiiim,  142 
Rygckium^  142 
RomandinaB,  47,  296 
rubritarsiSf  117 
ruficollis,  226 
rtifidentatOt  118 
rvjinoda^  19 
rafinodas,  19,  365 
n^fipea,  117 
rugo$u$f  285 

BfBonlariB,  202 
Santa- Anna,  171 
Santa-Anna,  66 
Santa-Anne,  171 
scabrinscalns,  198 
scnlptnralifl.  44 
Bontellaris,  262 
Bepnlobralifl,  119 
sericea^  62 
sericens,  62 
Sicbeliauus,  57 
BiWatica,  132 
Bimilis,  344 
Biuiplicicornis,  235 
siroulans,  91 
singnlaris,  377 
Smlthia,  378 
Smithii,  55,  .104 
$obrintu,  340 
specUbiliA,  278 
spinifer,  309 
spinipes,  29 
Spinole,  59,  119, 166 
BpinoBas,  31 
Stbhahcibtbockbub,  189 
Stbnodtkbrub,  213,  301 
BtrigOBQB,  42 
Bnbpetiolatna,  220 
subatricta,  29 
snlfarens,  276 
SamichraBti,  78,  209' 
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Sutterianas,  186 
syluatica,  257 
Sjlveirs,  173 
sjmmorpha,  139 
Symmorphns,  151 
tymmorphuM,  139 

Tacabayn,  349 
Tapiensi^,  218 
Tarabucensis,  224 
U^panecas,  359 
TexeDsia,  329 
Thoas,  319 
tiloracica**,  74 
Ubialis,  241 
tigris,  160 
Tisiphone,  366 
Toas,  318 
Tolteca,  140 
Toltecus,  27,  316 
Totonacas,  72,  347 
Trimeria,  4 
tuberculatuR,  221 
tobercalioeps,  184 
tabercnliyeDtris,  221 
tub^cufocepkalus,  185 
tobalifer,  53 
tnrpis,  281 

iiRCtna/a,  133 
vncinatuB,  133,  181 


unifasciatas,  181 
UrugayensiSy  100 

▼agas,  314 
variabilis,  137 
variegaiuSy  29 
ventricosaj  67 
ventricosus,  67 
versicolor,  106 


vespiformis,  227 
vespoides,  5 
vestitiis,  223 
Victoria,  334 
Victoriae,  334 
vill08us,  225 

Walahianns,  152 
Wagnerianus,  94 
Westwoodi,  21 

Xantiann?,  324 
XantianuSf  324 

Zendalas,  53,  354 
Zethitea,  13 
Zethns,  33 
Zbtbus,  16 
Zbthupculub,  18 
zonalis,  8 
zonatns,  239 


25 


EXPLANATION  OF  PLATE  I. 


Figi  1.  Zetbus  (Zetbngculiu)  Aztecus  Sauss.,  %. 

la.  Its  head  %  enlarged. 

Fig.  2.  Zetbus  (ZetliusculUB)  spinosug  Sauss,,  9. 
2a.  Its  abdomen  enlarged. 

Fig.  3.  ZetbiiB  (Zetbnsciilus)  Bfontezuma  Sauu.,  9. 
3a.  Its  head  9  enlarged. 

Fig.  4.  Zetliiu  (Didymogafttra)  Poeyi  Saust.^  % . 
4a.  Its  head  %  enlarged. 

Fig.  5.  Zetbns  (Didymosastra)  Cbicotenc^ttl  iSomm.,  9 

5a.  Its  abdomen  enlarged,  profile. 

Fig.  6.  fiamenes  (Paebyineneg)  Santa- Anna  Sau^.,  9. 

6a.  Its  head  9  enlarged. 

06s.  By  error  this  flgnre  is  marked  %  on  the  plate. 

Fig.  7.  Unmenes  regulus  Sau$$.,  9 .    (Dly.  0.) 
7a.  Its  head  %  enlarged. 
76.  The  profile  enlarged. 

Fig.  8.  fiumenes  Mexicanus  5auM.,  9 .    (Div.  O.) 
8a.  Its  head  9  enlarged* 
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E.VPlANATiOX  OK  PL  MX  I. 


n.    .    Zef tills  (2ethiisc<iliib>  •spiuo^ii^  >'■    >.. 
ii:    *•.  ZctKuK  (ZelliUM  iilii»)  .'ffoiiteziiiiiii  ^'  ' 

4a.  Its  henl  ^  eulargeil. 

¥u.  '.>.  EnmeneA  (ParliynicK's    Saiiia-.iiina 

•>'i.  Its  liHa<i  ^  •>iildi>(«d. 
O.'?.   By  error  thi>-  flcnre  1-3  .iinr!c4«l  \    ..-i  !:.e  pla*'- 

Fig,  7.  lUmiMie^  re?ulus '">{">•<.,  V  •    i'^'>    '^"' 
7".    Its  I'-ad  V  »»Mlarj'<  I. 
76.  The  profit'  vMilivr;;*  <1. 

Fit:.  H.  Eiiineii<>H  iVl4*vicaflUii  5.i»i«4..  i  .     C'r     O  ) 
fca.  Its  head  9  ♦•nlargf  J. 
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EXPLA}f ATION  OF  PLATE  IL 


Fig.  9.  Montezumia  Huasteca  Sauss.,  %  • 

9a.  Its  head  9  enlarged. 

Fig.  10.  Montezumia  Azteca  Sauss.,  % . 
10a.  Its  head  %  enlarged. 

Fig.  11.  Montezaniia  Mexicana  Sauss.,  9. 

Fig.  12.  MonoMa  Mangulata  Sauss.,  $. 
12a.  Its  head  9  enlarged. 

Fig.  13.  Nortonla  Tolteca  Saus$.f  9. 
13a.  Its  head  9  enlarged. 
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EXl'LAXAllOX  OF  HATE  IL 


Fu'.  1«».  Uotttcv  :iniiR  Aztecii  y':>f^-\,  \. 

F  .    *w.  IHonobi  I  U».iiiiciilattt  S  ";.v.<..  :. 

Fig.  i.^.  3forton«a   Tolfeca  6"(r«*.;.,  J. 
1."'..     Its  hcfti]   ,'  i::'  trge-l. 
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EIPLANATION  OF  PLATE  IIL 


Fig.  14.  Odwneras  Mdeng  Sattm,  it'^M. 
lia.  Its  head  %  ei)larged. 

Fig.  15.  Odynerus  Iturbidi  Sauss.,  ^ . 
15a.  Its  head  %  enlarged. 

Fig.  16.  Odyperug  arrengig  Sauui,  9. 
1 6a.  Its  olypeas  9  enlarged. 

Fig.  17.  Odynerus  Californicug  Sauss.,  9 
17a.  Its  olypeuB  9  enlarged. 

Fig.  18.  Odynems  gnlfnreng  Sauss.,  9. 

18a.  Its  head  9  enlarged. 

Fig.  19.  Odynerug  leucomelas  Sau$$.f  9. 
19a.  Its  head  9  enlarged. 
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EXPLANATION  OF  PUTE  IV. 


Fig.  20.  liabUB  Sichelianus  Sauu,,  $ . 

20a.  Its  bead  enlarged. 


Fig.  21.  Odynerus  Otomitug  Squms.,  9 . 

Fig.  22.  Odynerus  (Stenodynerus)  pedestris  Sam.,  9- 
22a.  Its  oljpens  enlarged. 

Fig.  23.  Odynerus  Totonacns  Sausa,,  9 . 

Fig.  24.  OdyneruB  Zendalus  Sausa.,  9 . 
24a.  Its  ol/peas  enlarged. 

Fig.  25.  Odynerus  (Stenodynerns)  perennls  Sam.t  ?. 

Fig.  26.  Odynerus  coyotus  Sausa,,  % . 

Fig.  27.  Odynerus  Tacubayae  Sauss.,  % . 

Fig.  28.  Odynerus  bacaensis  Sauu.,  % . 
28a.  Its  head  %  enlarged. 

Fig.  29.  Odynerus  (Epiponus)  dUectus  Sausa.,  £. 
29a.  Its  ol/pens  %  enlarged. 

Fig.  30.  Odynerus  (Epiponus)  denticulatns  Saitas,,  %. 
30a.  Its  oljpens  %  enlarged. 

Pig.  31.  PteroGhilus  mexicanus  Sauaa.,  9. 
31a.  Its  oljpens  9  enlarged. 
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IIXPUNATIOX  01  l'L\rii;  IV. 


i'ig.  U'.  tiUliOH  Sit  Uciianu-  ow«-.     y 

Fu'.  liL  Odyiieriib  T<  roiiuiis  .^*/:  .  .  V 

Fi^.  24.  Odyjiei'its  Zendaliis  •ym.Uy  ;*. 
Ii4a.  Its  clviM'U  .  eiiUr^'3'- 

Fii'.  2".  Odyiieruh  (Steno'lynerws)  peiti  uift  •'^•^ 

Fijj.  2G.  Odynenis  eo>otfu»  y- •/>*..  j>. 
Fiji.  'JT.  OdyiK^nis  Tac'iiba!ia'^  ''S>i  >  .,  ^. 
F'  r.  -"».  Odyueriis  1>aMien.«ib  ^."  >.,  t,. 

FiL'.  'i'.  Od^nerus  CFpiiH.ntis)  dil«"  tas  .S    -  .  ^ . 

30a.    Ii.s  fl/]"MH  %  enlart-''  I. 

i''u.  3u  Pierocliiliia  nie\^cauii8  6'au*3.  f, 
31(1.  It^  "lypt'us  9  tjnlarij'.^i. 
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CATALOGUE  OF  THE  FISHES  OF  THE  EAST  COAST  OF 

^6liTH  AMEUICA. 


By  Theodoijk  Gill. 


SCOPE  OF  CATALOGUE. 

Tlie  following  catalogue  may  be  considered  as  a  new  edition  of  a 
'•Catalogue  of  the  Fishes  of  the  Eastern  Coast  of  North  America  from 
Greenland  to  Georgia,"  published  in  1801,  inasmuch  as  it  covers  the 
wune  ground;  but,  as  it  has  been  entirely  recast,  and  expresses  the  re- 
sults of  the  author's  own  studies  as  well  as  those  of  others,  since  the 
date  of  its  publication,  it  is  essentially  a  new  work. 

LITERATURE. 

The  literature  of  American  ichthyology  is  quite  voluminous,  but  it  is 
in  great  part  represented  in  the  periodical  literature  (publications  of 
h'anied  societies  and  scientific  magazines)  and  by  monographic  essays  or 
isolated  descriptions  of  genera  and  species.  Exclusive  of  such  articles, 
ti)ei'e  are  three  principal  classes  of  publications  which  contain  descrip- 
tions or  references  to  more  or  less  of  the  species  described  : 

1.  -Works  on  fishes  in  general. 

1*.  Works  on  American  fishes  in  general. 

.'5.  Works  on  faunas,  or  relating  to  states,  &c. 

1.  The  general  works  on  fishes,  commencing  with  Willoughbj'  and 
iJjiy,  and  continued  by  Artedi,  (1738,)  Klein,  (1740-'40,)  Liune,  (1748- 
^:s.)  liloch,  (1782-'05,)  Hany,  (1787.)  Bonnaterre,  (1788,)  Gmelin,  (1788,) 
Vwilbaum,  (1792,)  Lac6pede,  (1798-1803,)  Blocli  and  Schneider,  (1801,) 
Shaw,  (1803-04,)  Cuvier  and  Valenciennes,  (1828-'49,)  A.  Uum6ril, 
(lsO.>-'70,)  and  Gunther,  (18o9-'70,)  successively  included  the  species 
kuown  to  them  and  described  by  previous  naturalists,  and  the  last  works 
UH'lude,  on  the  whole,  the  best  descriptions  (because  comparative)  of 
Many  of  the  species.    All  these  works  are  by  foreign  authors*. 

2.  The  general  works  on  North  American  fishe?*,  in  whole  or  part, 
aiv  by  De  Kay,  Storer,  and  Gill. 

.*>.  The  more  restricted  faunal  works,  or  those  relating  to  specific  dis- 
tricts and  States,  are  more  numerous,  but  of  very  unecjual  value,  some 
rotitaining  descriptions  of  all  the  species  as  well  as  the  including  groups, 

•A  complete  bibhograpbiciil  catalcguu  of  these  works  is  giveu  by  fho  anrhor  of  tli»* 
prf«eQt  articio  in  an  ^'Arrangumcnt  of  tbu  Families  of  Fishes,"  publisbed  by  tho  Sin  it  b- 

MiDiaD  lDStitDti«)D. 
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while  others  are  simple  lists  of  species,  to  a  great  degree  dependent 
for  their  value  on  the  repatation  of  their  authors  for  knowledge  and 
reliability. 

DOUBTFUL  SPECIES. 

The  names  of  many  of  the  species  are  still  very  unsettled  or  require 
confirmation.    The  doubts  arise  priucipally  from  two  sources: 

1.  Erroneous  identification  with  previously-described  species. 

2.  Erroneous  differentiation  from  previously-described  species. 
Both  categories  of  errors  mostly  result  from  two  causes : 

1.  From  default  of  actual  comparison  of  8i)ecimeus  representnig  the 
different  forms. 

2.  From  erroneous  valuation  of  certain  similarities  or  differences 
which  may  exist  between  the  respective  forms :  in  some  cases  (a)  the 
differential  characters  having  been  overlooked  or  subordinated  to  tlie 
common  characters,  while  in  others  (h)  differences  which  may  be  ob- 
served on  comparison  of  isolated  specimens  are  not  confirmed  by  larger 
series,  or  fail  to  apply  to  forms  from  intermediate  regions. 

As  might  be  expected  from  these  considerations,  the  doubts  affw-t 
chiefly  (1)  the  species  found  in  the  temperate  or  arctic  regions,  and 
which  are  represented  by  forms  in  both  hemispheres ;  and  (2)  tbose  of 
large  size,  represented  also  in  both  hemispheres,  or  inhabitants  of  the 
open  sea. 

The  author  has  not  at  present  the  means  t^  solve  all  these  doubts  for 
others  Or  to  satisfy  himself.  While  the  material  for  the  American  forms 
is  often  ample,  that  for  the  European  or  exotic  types  (chiefly  in  the 
case  of  the  large  sharks,  rays,  and  scombroids)  is,  in  several  cases,  in- 
sufficient. Therefore  he  has  preferred  to  retain  the  names  given  to  the 
American  forms  as  distinct  species,  although  he  is  inclined  to  believe 
that  they  will  be  eventually  found  to  be  co-specific  with  other  forms. 
For  the  guidance  of  others,  these  doubtful  forms  are  indicated  in  tbe 
following  catalogue,  the  nature  of  the  doubt  being  distinguished,  whether 
referring  to  the  more  or  less  dubious  distinction  of  the  nominal  species 
{d. «.,)  or  whether  to  the  dubious  identification  of  the  form  with  another, 
{d,  /2)  8.)  Although  these  stigmas  are  cast  on  a  number  of  the  names 
admitted,  it  is  not  probable  that  future  comparisons  will  necessit;ite 
changes  for  most  or  even  a  large  proportion.  Nevertheless,  the  desira- 
bility of  a  settlement  of  the  doubts  one  way  or  the  other  is  not  the  le.^s 
decided. 

The  opportunity  for  the  settlement  of  some  of  these  questions  at  lea^t 
will,  however,  soon  be  furnished,  as  specimens  of  the  desirable  species 
have  already  been  promised,  or  are  on  their  way  from  Europe,  and  in  a 
future  report  the  results  of  the  comparisons  may  be  made  known.  To 
the  efforts  of  the  Commissioner  of  Fisheries  we  h^ve  been  indebte<l  for 
the  means  of  determining  some  of  the  doubtful  questions  earlier  than 
would  otherwise  have  been  possible,  and  we  will  soon  have  the  means 
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of  determiniug  others.  And  as  these  questions  iavolve  several  of  the 
species  most  important  in  an  economical  point  of  view,  and  as  their  de- 
termination may  further  throw  much  light  on  their  geographical  distri- 
bution and  their  consequent  relat^us  to  each  other,  physiological  as 
well  as  anatomical,  their  solution  will  be  no  slight  boon  to  science. 

CLASSIFICATION. 

The  classification  adopted  is  that  proposed  by  the  author  in  his  "Ar- 
rangement of  the  Families  of  Fishes,''  (1872,)  published  by  the  Smith- 
sonian Institution,  and  difters  in  many  respects  from  that  em[)loyed  in 
the  "Catalogue  of  the  Fishes  of  the  Eastern  Coast  of  North  America," 
(1861.)  While,  however,  it  is  believed  to  be  a  much  better  exponent  of 
the  real  relations  of  the  various  forms,  it  is  far  from  perfect,  and  little 
attempt  has  been  made  to  exhibit  the  forms  in  a  natural  sequence ;  but, 
to  some  extent,  the  task  has  been  attempted.  It  is  necessary  to  add,  in 
further  explanation,  that  the  series  is  an  inverted  dsceiiding  one,  (and  not 
a  true  descending  one); — that  is,  commencing  with  the  most  generalized 
(or  lowest)  form,  the  various  types  have  been  successively  approximated 
in  accordance  with  their  affinities  (or  supposed  affinities)  to  the  preced- 
ing forms;  but,  inasmuch  as  almost  universal  usage  has  accustomed  the 
ichthyologist  to  look  for  the  specialized  (or  highest)  forms  first,  they 
have  been  so  exhibited  in  the  catalogue,  subject  to  the  modifications  the 
mode  of  procedure  adopted  entails. 

NUMBER  OF  SPECIES. 

It. will  be  perceived  that  only  about  351  nominal  species  are  enumer- 
ated in  the  present  catalogue,  while  394  were  given  in  the  catalogue 
])ublished  in  1861,  and  yet  about  50  species  have  been  added  since 
that  time.  The  diminished  number  is  the  result  of  reduction  and  ref- 
erence of  many  nominal  species  to  their  proper  types,  and  it  is  due  to 
the  author  to  state  that  the  necessity  for  most  of  those  changes  was 
foreseen  by  him,*  and  that  they  were  either  first  effected  or  the  correct- 
ness thereof  first  demonstrated  by  himself  in  various  articles  published 
from  time  to  time  in  scientific  journals.  The  limit  of  reduction,  so  far 
as  respects  species  represented  on  the  coast,  has  now  been  nearly  (but 
not  quite)  reached;  but  the  ultimate  reductions,  already  hinted  at,  will 
doubtless  affeet,  to  some  inconsiderable  extent,  the  sum-total  of  the 
number  of  fishes  by  the  reduction  of  nominal  American  species  to  forms 
of  those  previously  described  from  elsewhere. 

FAUNAS. 

The  geographical  ranges  of  the  marine  species  of  animals  might  be 
l^e.st  indicated  by  the  names  of  the  faunal  regions  admitted  for  the  sev- 

*  **The  namber  of  Bjiecies  described  iu  the  catalogao  [of  18G1]  nominally  aiuoiiuts  to 
•'£M.  It  19  probable  that  when  the  species  are  thorongbly  investigated,  the  number 
wiU  be  considerably  reduced)  and  that  many  now  retained  with  hesitation  as  distinct 
will  be  identified  with  previously  known  ones." — (Gill,  op.  cit.,  1861,  p.  28.) 
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eral  subdivisions  of  the  eastern  American  coast  by  various  naturalists, 
but  especially  Dana,  Packard,  and  Verrill.* 

Five  such  faunas  are  embraced  in  the  scope  of  the  catalogue,  and 
have  been  designated  by  tte  following  names: 

!•  Arctic  fauna,  (properly  realm,)  which  embraces  the  entire  polar 
region,  and  extends  southward  to  a  yet  undetermined  distance,  but  not 
as  far  as  Kewfoundiand.  Inasmuch,  however,  as  most  of  the  fisbt*s 
found  in  the  Greenland  seas  have  not  been  noted  as  occurring  elsewherv, 
it  would  be  advisable  to  be  specific  as  to  their  habitats. 

2.  Syrtensian  fauna,  distinguished  by  Packard  from  the  Arctic. 
It  includes  the  coasts  of  Labrador  and  Newfoundland^  but  its  limits 
have  not  been  well  defined. 

3.  Acadian  fauna,  named  by  Lutken,  but  first  distinguished  as  tbe 
Nova  Scotiau  by  Dana.  It  extends  from  the  Syrtensian  southerly  to 
Cape  Cod,  close  to  the  shore,  but  pushes  farther  southward  in  deeper 
water,  and  at  a  distance  from  the  shore. 

4.  Virginian  fauna,  bounded  to  the  north  by  Cape  Cod  and  to  tlie 
south  by  Cape  flatteras. 

5.  Carolinian  fauna,  extending  from  Cape  Hatteras  southward  to 
the  northern  limits  of  the  coral-reefs  of  Florida. 

It  must  also  be  borne  in  mind  that  the  general  character  of  the  coast 
of  the  northern  faunal  areas  is  quite  different  from  that  of  the  southern 
ones,  the  former  having  a  rock-bound  shoreline,  while  the  latter  (Vir- 
ginian and  Carolinian)  have  chiefly  an  areniferous  one,  with  few  rocks, 
and  the  distinctive  peculiarities  of  the  northern  and  southern  faunas  are 
considerably  increased  by  these  physical  differences  of  the  coast. 

Such  are  the  designations  that  might  be  most  desirable  in  a  scientific 
treatise.  In  order,  however,  to  avoid  all  cavil,  the  circumlocutory  form 
of  designating  the  limits  of  the  faunas  for  each  species  has,  at  the  in- 
stance of  the  Commissioner  of  Fisheries,  been  adopted.  But  it  must  be 
understood  that  many  of  the  species  have  not  been  detected  at  the  dif- 
ferent points  within  the  limits  specified,  and  may  have  been  only  found 
once.  In  all  cases,  however,  (except  when  specially  designated  as  '•  ac- 
cidental "  or  "  occasional,")  the  species,  in  all  probability,  can  be  found 
at  fitting  stations  within  the  described  limits. 

POPULAR  NAMES. 

The  popular  names,  so  far  as  known,  have  been  added  after  the  scien- 
tific ones,  and  in  a  number  of  cases,  at  the  request  of  the  Commissioner  of 
Fisheries,  names  for  popular  use  have  been  framed  for  species  having  no 
other  distinctive  ones.  These  new  terms  have  been  mostly  derived  from 
names  applied  to  related  forms  in  this  country  or  England,  which  are 
used  rather  in  a  generic  than  specific  sense,  and  with  the  addition  of  a 

*  Verrill  (Addison  E.)  Revisioa  of  tbe  Polypi  of  the  Easteru  Coast  of  the  Uuitiil 
States  ( December,  IdGS).  <^ Memoirs  read  before  tbe  B  ostou  Society  of  Nataral  Histor)'. 
vol.  1,  p.  41. 
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qualifying  adjective  for  the  specific  appellatives.  It  must  always  be  borne 
in  mind,  however,  that  popular  names  can  never  be  relied  upon  for  the 
determination  of  the  species,  as  they  vary  with  locality,  and  are  ap])lied 
Iq  the  most  arbitrary  manner.  Thus,  the  familiar  Fomatomus  saltatrix  is 
generally  known  as  the  "blue-fish''  at  the  principal  centers  of  popula- 
tion, (New  York,  &c.,)  but  is  also  called  "  horse-mackerel,"  (at  Newport, 
and  Beesley's  Point,  New  Jersey,)  "tailor,"  (at  Philadelphia  and  along 
portions  of  the  southern  coast,)  "  white  fish,"  **  snap-mackerel,"  and 
in  the  young  state,  "skip-jack;"  while,  on  the  other  hand,  the  name 
"blue-fish"  is  applied  to  the  squeteague,  or  weak-fish,  {CynoHcion  regaliSj) 
at  Beesley's Point ;  "horse-mackerel"  is  transferred  to  the  tunny,  along 
the  Massachusetts  coast;  "tailor"  is  the  name  given  to  the  fall-herring, 
(Pomolobus  mediocris,)  at  Washinjjton,  and  the  designation  "  white-fish" 
is  best  known  in  connection  with  the  coregonL  Nor  are  these  excep- 
tional cases.  Many  fishes  have  still  more  varied  names  along  the  several 
parts  of  the  coast,  and  certain  appellatives  (such  as  sun  fish,  black-fish, 
pike,  salmon,  trout,  &c.)  are  used  with  still  greater  latitude  than  any 
of  those  specified. 

Under  such  circumstances  it  must  be  obvious  to  all  that,  in  order  to 
avoid  great  circumlocution  and  preliminary  explanation,  and  to  insure 
(lefiniteness  of  conception,  names  that  are  used  olily  in  one  rigorous 
sense,  and  re8i)ecting  the  application  of  which  there  can  be  no  doubt, 
must  be  desiderata,  and  such  conditions  are  only  fulfilled  by  the  scientific 
names.  At  the  same  time,  it  is  undoubtedly  desirable  that  the  applica- 
tions of  the  popular  names  along  the  different  portions  of  the  coast  shall 
be  ascertained,  and  therein  an  explanation  may  be  found  of  the  conflict- 
ing accounts  given  of  the  different  species,  the  confusion  in  which  the 
histories  of  some  species  is  involved  being  evidently  due,  in  part,  to  the 
confusion  of  names  and  the  misapplication  of  accounts  induced  by  their 
diverse  applications.  The  unraveling  of  this  confusion  will  be  one  of  the 
objects  of  the  Commissioner,  and  on  a  future  occasion  the  varying  names 
and  applications  of  names  along  different  parts  of  the  coast  will  proba- 
bly be  given  in  connection  with  the  different  species. 
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Acantbonis  FofMi 

Chstodontino  .. 

8aroUut)diia  GiO. 

Holacanthns  Lac 

riSHES   OF   THE   EAST   COAST   OF   NORTH   AMERICA. 

Order  5. — Teleocephali — ContinuecL 


Sab^rder. 

Saper-famOy. 

FamOy. 

Sab-family. 

GreniiB. 

Acantbopterl 

Scombroidea 

XiphiidsB  ....  (42) 

Xiphiine 

TetraptariiUD... 

Xiphiaa  Xinn. 
Tetraptanui  Baf. 
Hifltlopboras  Xa& 

Trlchinrida..  (43) 

TrichinriiisD: 

Trichinnu  lAnn. 

Scombride...  (44) 

ScombriDS 

OcoyniiuB 

Scomber  (JAwn.)  Cuv, 
Sarda  Cuo. 
Oroynoa  {Out.)  CHU. 

« 

Cybiom  Cuv, 

- 

Carangide  ...  (45) 

Yomerina 

CarangixuD 

• 

Vomer  Ckm. 
Selene  (Lae.)  Brtn. 
Argyrioans  Lac 
Deoapterns  Sleeker, 
Trachnropa  GUI 
Paratraotos  QUI 
Carangns  {Girard)  OiU. 

• 

* 

Chloroeoombrine 
TxachyuotiiuB... 
CentronotliuB  . . . 

• 

Carangopa  0%U.  ^ 
Blepharichthys  CfilL 
CbloroacombroB  Oirard, 
Trachynotna  Lae, 
Naacrates  (B^f.)  QUI 
Zoniohthys  (Sw.)  QiU. 

Halatraotna  OUL 

CorypbiBiiidsB .  (46) 

Coryphenina  .. 

Corypbana  Litm. 

8tromj»toidflD  .  (47) 

PentroIophina» .. 
Stromateinjs 

Palinnrichthys  OUL 
Poronotoa  OUL 
Peprilos  Ouv. 

Bramido (46) 

PteracliiuD 

PteracliB  (Tron. 

LamprididflB..  (40) 

Zenide (SO) 

HnUidm (51) 

Beryoidaa (52) 

LamprU  (Betz.) 

zeDopeis  am 

Mnllna  Linn, 

ff 

Ifonoiclea.* 

Beryooidea 

Holocentrine  ... 

HolocoDtmrn  Block, 

Scicnoldea 

Scisnida....  (53) 

OtoUtbina 

HaploldoDotiD» . 
Lioetomina 

CynoBcion  GilL 
Pogoniaa  Lac 
Lioatomna  Lac 

f 

Scianlna 

Larimioa 

Stellifenu  (Ouv.)  8tarh 
Balrdiella  GUL 
Scianopfl  6UL 
Menticirma  QUI 
Micropogon  Ouv, 
Larlmns  Chiv.dtVal 

Oeireofdea 

GerridA (54) 

Enolnostomiu  B.d  G. 
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Order  5. — Teleocephali — Continued. 


SabKirdAr. 


Aoaothopteri . . . 


IncertoMdis 


PereetooM. 


Bynentogiuitlil. 


Snper-fiunily. 


Perooidea , 


Prlaoanthoidea. 


Ammodytoidea. 


Boheneidoidea 


Sphyranoidea. , 
Magiloidea..... 


Family. 


PlmelepteridiB  (55) 
SparidiB (56) 


PrutlpomatidB(57) 


8erraiiidfl»....  (58) 


LabnddA...  (59) 

Ephippiide ..  (60) 
LobotidiB...  .  (61) 
Pomatomldfl» .  (63) 
EUusati^SB....  (63) 
GliUodipterldi8(64) 
Priacanthidfl»  (65) 

AnunodytiddB  (66) 

EcheneididflD.  (67) 


SphyrenidiB  .  (68) 
MngiUdsD....  (69) 
Atherinid»  ..  (70) 

BelonidiB (71) 

8oombere8ocid»(72) 


gab-family. 


SparlniB 

La^Juiina 

PristipomatiBe 

RhypticlniB . . . . 
SenanixuD 


AiM>;;oxiliiiD 


Ammody  tiniB . 
Argyrotieiiiiie 


ExoooatlDie. 


Geniia. 


Pimeleptanu  £aa 
Lagodon  HoOk 
Archo6ai|;na  GiXL 
Stfonotomiu  (TtZL 
Spams  (Limn.)  Bon. 
Lntjanns  (Bi,  8dm.)  GUL 
Hsmulon  Oum. 
Orthopriitis  Ginrd, 
Prittipoina  Owf. 
AniBotranus  (M. 
Promioroptenu  QiU 
Hyporthodiu  (TtOL 
EpiDephelos  OiH 
TrisotropU  OiO. 
C60  tropiistiB  Cm. 
Trilobaxna  GUL 
Dlplectnun  Bcilbr. 
Dnles  (hn. 
Roccna  OQL 
Morone  Oitt, 
Parephippna  OQL 
Lobotes  Owt. 
PomatomnB  Lae, 
EUkoate  Owf, 
Apogoniehtbys  EBitk$r. 
PrlaoanthiM  (Vn. 
PaeodopriAcaatbiit  BUf^ 
Ammodytes  Linn. 
Argyrotmia  QHL 
Lepteobeneii  GtlL 
Bbombochlnu  (TA 
RemoropAis  QiB, 
Ecbeneia  (Lbm.)  (HO. 
Spbyrsuia  Bfocsh. 
Hngil  Z^iiM. 
Cbirofttoraa  (Sm.) 
Aiberiiia  {Unn.) 
Belone  Om,  , 

EzoccDtoB  Linn. 
HalocypBeliu  WmC^^^ 
Cypadojiu  A»i  (^f  ^ 
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Order  5. — Teleocephali— Continued. 


Saborder. 

Saper>family. 

Family. 

Sub-family. 

Genns. 

SjnentognaUii. .. 

ScombereeocidiB(72) 

HemirhamphinsB 

Ealeptorhamphns  Oitt, 
Hemiramphns  Chttu 

SoomberesooiniB. 

Scomberesoz  Lae. 

Haphmii 

Cyprlnodontoidea 

Cyprinodontidas  (73) 

CyprinodontlDs . 
Hydrargyrlnas . . 

Cyprinodon  Lae. 
Micriatioa  CHU. 

Fandnlns  Lae. 

Hydrargyra  Lae. 

laospoEdyli 

Stomiatoidea 

Stomiatidn...  (74) 

ChaaliodoDtinflB . 

Halacosteus  Ayres. 

• 

Stomiatiiiflo 

Stomias  Cuv. 

SoopelidflD —  (75) 
SynodontidBB .  (76) 

Scopelinas 

CocciiiuB 

Scopelns  Cuv. 
MaoroUcns  Ooeec. 
Tiaohinooephalas  OiU, 

Synodna  {Gron.)  Bl,  Sehn, 

Salmonoidea  — 

Mlcro«toinid!B  (77) 

Ar;;eiitiiiina .... 
MicrostominsB... 

Mallotns  Ouv. 
Osmeran  ArUdi, 
Mioroetoma  lUtto. 

Salmonidfls...  (78) 

Salmonina» 

Salmo  Linn. 

l^milepidoldea . . 

Paralepidldan.  (79) 

Albnlidffi (80) 

Elopidffi (81) 

Paralepis  Ritio. 
Albala  Gronow, 

Albnloida 

Slopoidea 

•■••••••••••■••■"" 

ElopB  Linn. 

• 

Megalopa  Lcie. 

Clupeoldea 

Dnssamieride  (8S) 

Etramena  Bleeker. 

Clapeida (83) 

C|iipeixiiB 

Brevoortia  OUl 
Alosa  Ouv. 
OpUthonema  GUI 
Pomolobna  (Rc^.)  GilL 
Clapea  Linn. 

Dorosomlda  .  (84) 
£ngranlida» ..  (85) 

Dorosoma  (Baf.)  GtU. 

• 

EngranliB  Ouv. 

_ 

Order  6. — Nematognathi. 


Silaroidea. 


SUoridiB (86) 


Ariins. 


^InrichtbyB  Bd.  d  Gir. 
Ariopsis  Gill 


Order  7. — ^Apodes. 


^Myeephali 


CongridflB (87) 

AngnillidiB (88) 

SaccopbaryngidiB  (89) 


Congrinas 


Conger  Ouv. 
AngnilU  Thunberg, 
Sacoopharynx  Mitefu 
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Sub-Class  II-GANOIDEA. 
Super-Order  CHONDROSTEI. 
Order  8.— Glaniostomi. 


Snb-order. 


Saper-family. 


Family. 


AcclpenseridfiB  (90) 


Sub-family. 


Genu. 


AccipenseriniB 


AccipenBer  (lAwn.) 


Class  B.— ELASMOBRANCHIL 

Supee-Oedee  PLAGIOSTOMI. 

Order  9. — Rale. 


Maatienni 

Myliobtttoidea... 

CephalopteTidiB(9] ) 

Cen.toftBnMvILinnk. 

Myliobatidas  .  (92) 

iEtobatinsB 

MyliobatinsD.... 

Bhinoptera  C99. 
Myliobatis  Dvm. 

4 

TrygODoidea  — 

TrygonidiB...  (93) 

Pteroplateina)... 
Trygonina 

PteroplatealfviLtfHak 
Trygon  {Adatmm)  On. 

Sorcnra 

TorpediDoidflB. .. 

TorpedinidiB .  (94) 

TorpediDinsB 

Torpedo  Dum, 

Baiaoido... 

RaiaidiB (95) 

Raiaim 

Baia  (JUmi.) 

Pristid89 (90) 

Pristis  Lath. 

Order  10. — Squall 


Bhiii» 


Lamnoidea. 


Galeorhinoidea . 


Scymnoidea 


SqnatinidiB...  (97) 
CetorhinidfB..  (98) 
LamoidiB (99) 

Odoiita0pididffi(lOO) 
AlopcciidiD...  (101) 
SphyrnidsD  . . .  (103) 

GaleorhiDidffi  (103) 


Isurinfls 


Spixiacide....(104) 


SoymnidiB....(105) 


GaleoiliiniiUD  . . . 


MnateliiUB 


Sqoatina  Dum. 
Cetorhlnos  Blaua. 
Isaropeds  GiO. 
Carcharodon  A,8miA. 
Engompbodns  GUI 
Alopias  Baf. 
Spbynta  Stuf. 
Reniceps  OHL 
Enlamia  GUI 
Aprionodon  GUL 
Sooliodon  WOL^Henk. 
Galeocerdo  JftUL^i?^'' 
Miutelat  Cb*. 
SqnaJnt  (AfCedOiZ^- 
CentioscylUimi   J^^  * 

Somnlosu  La. 
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Class  C— MARSIPOBRANCHIL 

Order  11. — Hyperoartia. 


iab-order. 


Super  family. 


Familj. 


PetromyzontidiB. .  (106) 


Sab-£unily. 


Petromyzontinse. 


Genoa. 


Petromyzon  (Linn.)  Gray. 
Ammoc<BteH  (Dum.)  GUI. 


Order  12. — Hyperotreta. 


Class  D-— LEPTOCARDIL 
Order  13. — Cirrostomi. 


Brancbioetoma  Chtta. 


27 
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2-LIST  OF  SPECIES. 

1.— MALTHEID-^. 

Malthe  vespertilio  (Linu.)  Cuv. — Bat-fish;  nose-fish. 

Newfoundland  to  Florida. 
Malthe  oubifrons  Rich. — Box-headed  sea  bat. 

Labrador. 
Malthe  notata  (Val.)  Liitkeu. — ^Spotted  sea-bat. 

Southern  Atlantic  coast. 

2.— LOPHIID.E. 

Loi^Hius  AMERiOANUS  DeKay.— Bellows-fish  {NetrporU  -R.  L) ;  goo^e- 
fish  [Massachusetts) ;  monk-fish   (coast  of  Maine) ;  also  fishing-frog, 
American  angler,  sea-devil,  &c. 
Nova  Scotia  to  Gape  Hatteras. 

3.— CERATIIDJB. 

Himantolophus  grcenlandious  Reinhardt— Tufted  frog-fish. 

Greenland. 
Oneirodes  Bsohrichtii  Liitkeu.— Eschricht's  frog-fish. 

Greenland.  * 

Ceratias  Holbolli  Kroj'er. — Holboll's  frog-fish. 

Greenland. 

4.— ANTENNAR1ID.E. 

Pterophrynb  l^vigata  (Cuv.)    Gill. — ^Common  frog-fish;  mouse- 
fish;  pescador  (Ciifra);  toad-fish;  devil- fish  (Bermuda). 
Pelagic ;  accidental  on  coast. 

5.— ORTH  AGORISCID-^. 

MolAcanthus  nummularis  (Walb.)  Gill.— Globe-fish. 

Pelagic;  accidental  on  coast. 
MoLA  rotunda  Cuv. — Sun-fish;  pez  mola  (Cuba). 

Newfoundland  to  Gape  Hatteras. 

*  In  giving  the  occarrence  of  any  species  of  fish,  as  from  Cape  Cod  to  Cape  Hatteras, 
or  between  other  limits,  it  is  not  necessarily  to  be  understood  that  specimens  have 
actually  been  taken  at  these  extremes,  but  only  at  some  point  between  them.  Thry 
may,  however^  be  looked  for  at  other  localities  within  the  same  tunge. 
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6.— DIODONTIDiE. 

Chilomycterus  geometrious  (Linn.)  Kanp. — Spiny  boxlish;  rab- 
bi^fi8h  {Vineyard  Sound);  erizo  {Cuba). 

Cape  Cod  to  Florida. 
Tbichodiodon  pilosus  (Miteh.)  Bieeker.— Hairy  box-fish. 

Cape  Cod  to  Cape  Hatteras. 

7.— TETRODONTID^. 

Tetrodon  L.EVIGATUS  (Linn.)  Gill.— Smooth  puffer;  tambor  {Cuba). 

Cape  Cod  to  Florida, 
Chilichthys  turgidus  (Mitch.)  Gill.— Rough  puffer;  porcupine-fish; 
blower;  swell-fish;  tambor  {Cuba). 
Cape  Cod  to  Florida, 

8.— OSTRACIONTID^. 

Lactophrys  TRIGONUS  (Linn.)Poey— Trunk-fish ;  box-fish. 

West  Indian ;  accidental  on  the  coast  (found  once  at  Holmes's 
Hole,  Mass). 

9.— BALISTID^. 

Alutera  cuspicauda  DeKay,    (d.  s.) — Long-tailed  file  fish. 

Cape  Cod  to  Florida. 
Ceratacanthus  aurantiacus  (Mitch.)  Gill. — ^hog-fish ;  file-fish. 

Cape  Cod  to  Florida. 
Stephanolepis  betifbr  (Bennett)  Gill.— Storer's   file-fish;  fool-fish 

(New  York). 

Nova  Scotia  to  Florida. 
Balistes  CAPRiscus  Linn.— European  file  fish ;  Turbot  {Berm). 

Nova  Scotia  to  Florida. 
Balistes  Poweli  Cope.    (d.  s.) — Powel's  file-fish. 

Rhode  Island.    (Accidental.) 

10.— HIPPOCAMPID^. 

Hippocampus  htjbsonius  DeKay. — Sea-horse;  horse-fish. 
Cai>e  Cod  to  Cape  Hatteras. 

11.— SYNGNATHID.E. 

Sy^'gnathus  Peckianus  Storer. — Pipe-fish. 
Newfoundland  to  Cape  Hatteras. 

12.— CENTRISCID^. 

Centriscus  scolopax  Linn. — Snipe-fish. 

European ;  accidental  in  American  waters  (found  once  in  Mass& 
chusetts). 
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13.— FISTULARIID^. 

FiSTULARiA     TABACOARIA  Linn. — Tobacco    trumpet-fish;     unamicM^ 
trumpet- fish. 

Cape  Cod  to  Florida.  (Occasional ;  specimens  obtained  at  ^e^ 
York.) 

14.— GASTEROSTEID^. 

Apeltes  quadracus  (Mitch.)  Brev. — Four-spined  stickle-back. 

New  Brunswick  to  Florida. 
Gasterosteus  aculeatus  Linn. — Common  stickle-back. 

Greenland  to  Newfoundland  (at  least). 
Gasterosteus  biaculeatus  Shaw.    (d.  s.) — Two-spined  stickle^backj 

Newfoundland  and  Labrador. 
Gasterosteus  niger  Cuv.  and  Val.    (d.  s.) — Black  stickle-back. 

Newfoundland. 

Gasterosteus  noveboracensis  Cuv.  and  Yal.    (d.  s.) — New  York, 
stickle- back. 

New  Brunswick  to  Cape  Hatteras. 
Pygosteus    occidentalis    (Cuv.   and  Val.)   Brevoort. — ^Tenspined 
stickle-back. 

Newfoundland  to  Cape  Hatteras. 

15.— SOLEID^. 

Plagusia  plagiusa  (Linn.)  Gill.    (d.  ^  s.)— Long  sole. 

Cape  Hatteras  to  Florida. 

ACHIRUS  LINEATUS  (Linn.)  Cuv. — American  sole;  calico;  hog-chokei 

{New  Jersey) ;  coverclip  {Neve  Jersey) ;  spotted  sole  {Ma^Bach%i»etts  Bay). 

Cape  Cod  to  Florida. 

IC— PLEURONBCTID^. 

EucHALARODUS  PuTNAMi  Gill. — Putuam's  flat-fish. 

Nova  Scotia  to  Cape  Cod.     (Found  only  in  Salem  Harbor,  Mass.) 
PsEUDOPLEURONECTES  AiviERiCANUS  (Walb.)  Gill. — CommoD  flouuder. 
winter-flounder;  mud  dab  {Massachi^etts  Bay) ;  sole  {New  Torh) 

Nova  Scotia  to  Cape  Hatteras. 
Myzopsetta  fbrruginea  (Storer)  Gill. — Rusty  dab;  sand  dab  {Mainti. 

Nova  Scotia  to  Cape  Cod. 
LlMANDA  ROSTRATA  (H.  E.  Storer)  Gill. — American  dab. 

Labrador. 
Pleuronectes  Glaber  (Storer)  Gill. — Smooth  ]>laioe;  smooth  back. 

Massachusetts  to  Maine. 
Glyptocephalus  ACADiANUs  Gill. — Loug  dab. 

Maine. 
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LOPHOPSETTA  MACULATA  (Mitch.)  Gill.— Spotted  turbot;  window- 
pane  {New  Jersey) ;  sand  flounder  (New  YorJc), 
Cape  God  to  Gape  Hatteras. 

CiTHARICHTHYS  MICROSTOMUS   GllL—Whiff. 

Xew  Jersey  to  Cape  Hatteras. 
IIippoGLOssoiDES  PLATESSOiDES  (Fabr.)  Gill.— Aictic  dab. 

Polar  regions  (Greenland). 
PoMATOPSETTA  DENTATA  (Storer)  Gill. — Summer  flounder. 

Nova  Scotia  to  Cape  Hatteras. 
Ch-enofsetta  ocellaris  (De  Kay)  Gill. — Common  flounder. 

Cape  Co<l  to  Cape  Hatteras. 
Ch^nopsetta  DENTATA  (Liuu.)  Gill. — Southern  flounder. 

Cape  Hatteras  to  Florida. 
Ch^inofs^tta  OBLONG  a  (Mitcb.)   Gill. — Four-spotted  flounder. 

Cape  Cod  to  Cape  Hatteras. 
HiPPOGLOSSUS  AMERiCANUS  Gill  (d.  s.) — Halibut. 

Newfoundland  to  Cape  Hatteras. 
Reinhardtius  HiPPOGLOSSoroES  (VValb.)  Gill. — Greenland  halibut 

Greenland. 

17.— MACRURID.3E. 

Macrurus  rxjpestris  Bloch. — Ingmingoak  (Oreenland), 

Greenland. 
CoRYPH.ENon)ES  NORVEGious  (Guuuer)  Giinth. 

Greenland. 

18.— GADID^ 

BoBEOGADUS  POLARIS  (Sabine)  Gill. — Misarkornak  (Chreenland), 

Polar'  regions. 
PoLLACHius  OARBONARius  (Linn.)  Bon. — Pollock ;  coal-fish  (England). 

Greenland  to  Cape  Hatteras. 
Gadus  morrhua    Linn. — Common   codfish ;   sarandlik  and   sarand- 
lisksoak  (Greenland). 

Polar  regions  to  Cape  Hatteras. 
Gadus  ojac  Rich.  (d.  s.) — Greenland  cod-fish  ;  ojac  or  ovak  (Greenland), 

Polar  regions. 
MicROGAJDUS  TOMCODUS  (Walb.)  Gill.— Tom -cod;  frost- fish. 

Newfoundland  to  Cape  Hatteras. 
MELANoaRAMMUS  ^GLEFiNUS  (Liuu.)  Gill.—  Haddock. 

Ne\^foundland  to  Cape  Hatteras. 
Pdycis  CHUS8  (Walb.)  Gill.— Codling  (New  York)-,  old  English  hake; 
squirrel  hake  (ilf(tw«.);    ling;  chuss  (formerly  at  New  York)]  codling 
(Newport) ;  fork-beard  (England). 

Newfoundland  to  Cape  Hatteras. 
Phycis  tenuis  (Mitch.)  DeKay.— Codling  (New  York)-,  white    hake 
(Mass.) ;  squirrel  hake   (Maine.) 

Newfoundland  to  Cape  Hatteras. 
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Urophyois  REaius  (Walb.)  Gill. — Spotted  codling. 

Gape  Cod  to  Gape  Hatteras. 
MoLVAVUGARis  Flem. — Ling' {Oreat  Britain)]  iverksoak  {Greenland,) 

Polar  regions. 
Onos  Reinhardth  (Kroyer)  Gill. — Five-bearded  rockling. 

Greenland. 
Onos  ensis  (Reinhardt)  Gill. — Three-bearded  rockling. 

Greenland. 
Rhinonemus  caudacuta  (Storer)  Gill.    (d.  s.) — 4-bearded  rockliug. 

Nova  Scotia  to  Gape  God. 
CiLiATA  ARGENTATA  (Reinh.)  Gill. — Mackerel-midge. 

Greenland  to  Gape  Hatteras 
Brosmius  brosme  (Fabr.)  White,    (d.  ®  s.)— European  cask ;  nejor- 
pallnjak  {Oreenland) ;  torsk  or  tusk  {Oreat  Britain). 

Polar  regions  to  Gape  God. 
Brosmius  aherioanus  Gill.    (d.  s.)— Gusk  {Mass,);    torsk  or  tusk 
{British  provinces). 

Nova  Scotia  to  Gape  God. 
Brosmius  flayescens  Lesuenr.    (d.  s.) — ^Gusk. 

Banks  of  Newfoundland. 

39.— MBRLUCIID^. 

Merlucius   vulgaris  Flem.     (d.  ®  s.)— European  hake;    akalli^i 
kitsok  {Oreenland). 

Greenland.  ' 

HilERLUGius  BILII4EARIS  (Mitch.)  Gill.— American  bake;    silver  bakt 
{Maine) ;  whiting  {Mass) ;  stock-fish. 
Nova  Scotia  to  Gape  Hatteras. 

20.— OPHIDIID^. 

Ophidium  MARGINATUM  Mitcli.— Little  cusk  {New  TarJc). 
Gape  God  to  Gape  Hatteras. 

21.— BROTULID^. 

Bythites  fusous  Reinhardt.— Amersulak  {Greenland). 
Greenland. 

22.— LYGODIDiB. 

Gymnelis  viRiDis  Reinhardt— Unernak  (Greenland). 
Polar  regions. 

Lycodes  Vahlh  Reinhardt. — Vahl's  lycodes;    misarkoniak  (ffr«i 
land). 

Greenland. 
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Lygodes    BETicuLATUS    Eeinbardt. — ^Reticulated    lycodes ;    akullia- 
kitsok  {Oreenland). 

Greenland.  • 
Lycodes  perspioillum  Kroyer. — Spotted  lycodes. 

Greenland. 
Ltcodes  seminubus  Beinhardt. — Half-naked  lycodes. 

Greenland. 
Lycodes  nebulosus  Kroyer.— Cloudy  lycodes. 

Greenland. 
Lycodes  mucosus  Ricliardson. — Slimy  lycodes. 

Greenland. 

Lycodes  polaris  (Sabine)  liich. — Arctic  lycodes. 

Polar  re^ons. 
ZoARCES  ANGUiLLARiS(Peck)  Storer. — Eel-pout;  conger-eel  (Massachu- 

Htis  Bay) ;  lamper-eel  (Eastport), 

Newfoundland  to  (3ape  Hatteras. 

23.— CRYPTACANTHID^. 

Cryptacanthodes  maculatus  Storer. — Ghost-fish;  wry-mouth. 

NoTa  Scotia  to  Cape  Cod. 
Cbyptacanthodes  iNORNATUS  Gill.— Ghost-fish ;  conger-eel  (Me.) 

Nova  Scotia  to  Cape  Cod. 

24.— STICHiEIDiE. 

EuMESOGBAMMUS  SUBBIFXJRCATUS  (Storer)  Gill ;  Little  cusk  (Me.) 

Nova  Scotia  to  Cape  Cod. 
EuMESOGBAMMUS  PR^cisus  (Kroycr)  GilK 

Greenland. 
Stich^us  pungtatus  (Fabr.)  Beinh. 

Greenland. 
Leptoclinus  aoulbatus  (Reinh.)  Gill. 

Greenland. 
Anisabghus  medius  (Reinh.)  GiU. 

Greenland. 
LuMPENUS  Fabbigu  Rcinhardt. 

Greenland. 
LEPTOBLENraus  SBBPENTINU8  (Storer)  Gill. 

Nova  Scotia  to  Cape  Cod. 
Leptoblennius  obacilis  (Stuvitz)  Gill. 

Greenland. 
Centboblennius  NUBiLUS  (Rich.)  Gill. 

Greenland. 

25.— XIPHIDIONTIDiE. 

MuB^NOiDES  FASOIATUS  (Schneider)  Gill.— Banded  bntter-flsh. 
Greenland. 
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MuR^NOiDES  MUORONATUS  (Mitch.)  GUI.  (d.  8.)— Common  butter  fisb. 
Nova  Scotia  to  Cape  Hatteras. 

Varieties,  (t) 
MuRiBNOiDES  MACROOEPHALUS  (Girard)  Gill.    (d.  8.) 

Massachasetts. 
MuR^NOiDjBS  INGENS  (H.  R.  Storer)  Gill.    (d.  s.) 
Labrador. 

ASTERNOPTERYX  GUNELLIPORMIS   RUppell.      (d.  ^  g.) 

Greenland.  (?) 

26.~ANARRHICHADID^. 

Anarrhighas  vombrinus  (Ag.)  Storer.    (d.   s.) — Wolf-flah;  catti>li 
(Ifew  England) ;  kigatilik  {Greenland). 

Greenland  to  Cape  Hatteras. 
Anarrhighas   Stbenstrupii   Gill.     (d.  s.)— Steenstruij's  wolf  fish: 

kasrrak  {Oreenland,) 

Greenland. 
Anarrhighas  denticulatus  Kroyer.— Small-toothed  wolf-fish. 

Greenland. 

27.—BLENNIID^. 

Blennius  fucorum  Cu v.  and  Val.    (d.  ®  s. ;  d.®  g.) — Sea- weed  blenuy. 

South  Carolina. 
Blennius  g^minatus  Wood.    (d.  ^  g.) — Blenny. 

South  Carolina. 
Hypleuroghilus  pungtatus  (Wood)  Gill.— Spotted  blenny. 

Cape  Hatteras  to  Florida. 
Pholis  garolinus  Val. — Carolina  blenny. 

Cape  Hatteras  to  Florida. 
Hypsoblennius  Hbntzii  (Les.)  Gill. — Hentz's  blenny. 

Sonth  Carolina. 
Chasmodes  Bosgianus  (Lac.)  Cuv.  and  Val. — Bosc's  shanny. 

New  York  to  Florida. 
Chasmodes  quadrifasgiatus  Val. — Foor-banded  shanny. 

South  Carolina. 
Chasmodes  novemlinbatus  Val. — Nine-lined  shanny. 

South  Carolina. 

28.— BATRACHID^. 

Batraghus  tau Linn.— Toad- fish;  oy9X/&t-fL9\i(NetpJcr9Gyand¥loni<^^\ 
sapo(OMfta). 

Nova  Scotia  to  Florida. 

20,— .URANOSCOPID^. 

AsTROSGOPUS  ANOPLUS  (Cuv.  and  Val.)  Brevoort— Naked  8tar-gaz«'« 
New  York  to  Florida. 
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30.— CYOLOPTERID^. 

Cyclopterus  lumpus  Linn. — Common  lump-fish ;  lump-sucker,  sea- 
owl,  paddle  {Great  Britain) ;  Licorne  de  mer  (France), 

Polar  regions  to  Cape  Hatteras. 
EuMCROTREMUS  SPINOSUS  (Fabr.)  Gill. — Spinous  lump-fish. 

Greenland  to  Bay  of  Fundy. 

31.— LIPARIDID^. 

LiPABis  LINEATA  (Lepechin)  Kroyer. — Lineated  liparis,  or  sea  snail. 

Polar  regions  to  Cape  Cod. 
LiPAKis  ARCTIC  A  Gill. — Arctic  liparis. 

Greenland  (Port  Foulke). 
LiPABis  Pabricii  Kroyer. — Fabricius'  liparis. 

Greenland. 
Liparis  Montagui  Don. — Montagu's  liparis,  or  sea-snail.* 

Polar  regions  to  Cape  Cod. 
ACTINOCHIR  MAJOR  (Walb.)  Gill. — Large.liparis. 

Greenland. 
Careproctus  Reinhardth  Kroyer. — Reinhardt's  liparis. 

Greenland. 

32.— GOBIID^. 

GoBiosoMA  ALEPEDOTA  (Lac.)  Girard. — Scaleless  goby. 

Gape  Cod  to  Florida. 
GoBius  CAROLiNENSis  Gill. — ^Black  goby. 

Cape  Hatteras  to  Florida. 
DoRMiTATOR  LiNEATUS  Gill. — Striped  sleeper. 

Cape  Hatteras  to  Florida. 

33.— TRIGLID^. 

Dactylopterus   volitans    (Linn.)  Lac. — Flying-robin ;  murcielago 
(Cuba);  civetta  de  mare  (Naples)  ]  batflsh  (Bermudas). 
Newfoundland  to  Florida. 
PRIONOTUS  EVOLANS  (Linn.)  Gill. — Liued  Sea-robin  ;  flying-fish  (Ne^c 
Jersey). 

Gape  Cod  to  Florida. 
PRIONOTUS  PUNCTATUS  (Bloch.)  Cuv. — Spotted  sea-robin ;  rubio  vola- 
dor  (Cuba), 
Florida. 
PRiONOTUS  CAROLINX7S  (Linn.)  Cuv.  and  Val. — Web-fingered  sea-robin ; 
Carolina  robin. 

Cape  Cod  to  Florida. 
Pbionotus  pilatus  Storer.  (d.  s.) — Small-scaled  sea-robin. 

Massachusetts. 
Trigla  cuoulus  Linn.    (d.  ^  s.) — European  gurnard. 
European ;  accidental  at  New  York. 


I 
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34.— AGONIDiE. 

AspiBOPHOROiDES  MONOPTBRYGius  (Bloch)  Storer. 

Polar  re^ODS  to  Gape  Cod. 
Agonus  CATAPHRAorus  (LiuD.)  Bl.  Schn. — Sea-poacher. 

Polar  regions  (Greenland.) 
Arcuagonus  decagonus  (BL  Schn.)  Gill. 

Greenland.  • 

35.— CJTTIDiE. 

CoTTUs  ocroDEOiMSPiNOSUS  Mitchill.— Slender  8culpiii|  grabby. 

Xova  Scotia  to  Cape  Hatteras. 
CoTTUS  -asNEUS  Mitchell  (d.  s.)- Little  sculpin. 

Gape  God  to  Cape  Hatteras. 
CoTTUS  GRCENLANDicus  Guv.  and  Val.    (d.  8.) — Northern  sculpin. 

Polar  regions  to  Gape  Hatteras. 

VarietiM*  (f) 

CoTTUS  POROSUS  Guv.  and  Val.    (d.  s.) 

Baffin'8  Bay. 
GoTTUS  OOELLATUS  H.  E.  Storer.    (d.  s ) 

Greenland  to  Newfoundland. 
GoTTUS  LABRADORicus  H.  R.  Storer.    (d.  s.) 

Greenland  to  Newfoundland. 
GoTTUS  GLACiALis  Eichardson.    (d.  s.) 

Greenland. 
GoTTUS  PACHYPUS  Giinther.    (d.  s.) 

Polar  regions  (Greenland). 
GoTTUS  MiTOHiLLi  Guv.  and  Val.    (d.  s.) 

Newfoundland  to  Gape  Hatteras. 
GoTTUS  scoRPiODES  Fabricius.    (d.  ®  g.) 

Greenland. 
Oymnaoanthus  tricuspis  (Eeinhardt)  Gill.    (d.  s.) 

Polar  regions. 
Gymn ACANTHUS  PATRis  (H.  E.  Storcr)  Gill.    (d.  s.) 

Labrador  to  Bay  of  Fundy. 
Oncocottus  quadricornis  (Linn.)  Gill. 

Polar  regions. 
ICELUS  BiGORNis  Eeinhardt.    (d.  ^  g.) 

Greenland. 
loELUS  UNOiNATUS  Eeinhardt.    (d.  ^  g.) 

Greenland. 
GoTTUS  POLARIS  Sabine,    (d.  ^  g.) 

Polar  regions. 
Triglops  Pingelii  Eeinhardt 

Greenland. 
Triglops  pleurostiotus  Cope. 

Greenland. 


FISHES   OF   THE   EAST   COAST    OP   NORTH    AMERICA.  23 

36.— HEMITRIPTERID^. 

Hemitriptebus  acadianus  (Walbaum)  Storer. — bea-raven;  yellow 
Bcalpin. 

Newfoandland  to  Cape  Hatteras. 

37.— SCOllP^NID^. 

ScoRP^NA  PORCUS  Linn.    (d.  fS>  s.) — Pig-foot. 

European ;  (accidental  at  New  York.) 
ScoRP^NA  Plumieri  B1.  Sehn.    (d.  ^  s.)    Plumert  pig-foot. 

West  Indian ;  occasional  on  northern  coast. 
Sebastes  norvegicus    (Linn.)   Cuv.     (d.  €)  s.) — Norway  haddock; 
hemdorgan. 

Polar  regions  to  Cai)e  Cod. 
Sebastes  viviparus  Kroyer  (d.  s.) — lied-flsb ;  bream  (Ma^ne) ;  rose-flsb ; 
snapper  {Massachusetts  Bay,  Storer]  ]    red  sea-percb  (New  Yoric) ;    red 
l)erch  {Eajttport), 

Polar  regions  to  Cape  Cod. 
Sebastes  fasciatus  Storer.    (d.  s.  and  d.  ^  g.)    Banded  red-fish. 
Accidental  to  Massachusetts,  (t) 

38.— LABRID^. 

Tautoga  onitis  (Linn.)  Gthr. — Black-fish;  tautog. 

Bay  of  Fuudy  to  South  Carolina ;  New  York. 
Tautogol ABRUS  ADSPERSUS  (Walbaum)  Gill. — Burgall  or  l^ergall  (New 
Torl')'j  cunner  or  couner;  chogset  (N,  E.)]  blue-fish  or  blue  perch. 

Newfoundland  to  Cape  Hatteras. 
Xyrichthys  lineatus  (Gmel.)  Cuv.  and  Val. — Razor-fish. 

West  Indian,  (occasional  on  Southern  coast T) 
CnCBROJULIS  grandisquamis  Gill. 

North  Carolina. 

38a.— POMACENTRID^. 

Glyphidodon  saxatilis  (Linn.)  Cuv.  and  Val. — Cow-pilot  (Berm). 
West  Indian  (accidental  on  northern  coast ;  found  at  Newport.) 

39.— POLTNEMID^. 

Trichidion  PLxmiERi  (Lac.)  Gill.— Thread-fish. 

West  Indies ;  occasional  northward,  (t) 
Trichidion  ootopilis  Gill.— Eight-threaded  thread-fish. 

New  York  (accidental). 

40.— TEUTHIDID^. 

Acanthurus  chirurgus  Bloch.  and  Schneider. — Surgoonfish;  bar- 
bcro  (Cuba);  doctor-fish  (Bermudas), 
West  Indies ;  occasional  northward. 
AcANTHUBTJS  NiGRiGiJfS  Linn. — Black  surgeoQ 
West  Indies ;  occasional  northward. 

a   mile,  Ai      Kt 
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41.— CHAETODONTID^. 

Sarothrodus  maculocinctus  Gill. 

Cape  Cod  to  Cape  Hatteras. 
HoLACANTHUS  CIL.IARIS  Lac.—lsabelita  {Cuba);  aDgel-fish  (Berm.) 

West  Indies;  occasional  northwards. 

42.— XIPHIID^. 

XiPHiAS  GLADiTJS  Linn. — (>ommon  sword  fish. 

Nova  Scotia  to  West  Indies. 
Tetrapturus  albidus  Poey. — Ibe  Bill-fish ;  The  Spear-fish. 

Cape  Cod  to  We^st  Indies. 
HiSTioPHORUS  OLADius  (Brouss.)  Gthr. — The  Sail  fish. 

Cape  Cod  to  West  Indies. 

43.— TRICHIURIDiE. 

Trichiurus  lepturus  Linn.— Silvery  hair-tail 
Cape  Cod  to  Florida. 

44.— SCOMBRID^. 

Scomber  scombrus  Linn.      (d.  ®  s.) — Mackerel;  wawwhonnekesuog 
{Narragansett  IndiaMj  Trumbull);  caballa  [Cuba), 
Greenland  to  Cape  Hatteras. 
Scomber  colias  Linnaeus,    (d.  ©  s.) — Chub-mackerel. 

Nova  Scotia  to  Cape  Hatteras. 
Sarda  pelamys  (Linn.)  Cuv. — Bonito;  skip-jack  {Boston  market). 

Cape  Cod  to  Florida. 
Orcynus  secundi-dorsal-is  (Storer)  Gill.     (d.  s.) — Horse-mackerel 
(Massachtisetts,  (0o.);  albicore  {RJtvde  Island)',  American  tunny. 
Newfoundland  to  Florida. 
Orcynus  alliteratus  (Raf.)  Gill. — Little  tunny;  albicore;  alleterato 
{Naples) 'y  mackerel  (Berm.) ;  pelagic,  occasional  on  coast  (fonnd  in 
large  numbers  at  WooWs  Hole,  Ma^so/chusetts,  August,  1871). 
Cybium  maculatum  (Mitch.)  Cuv. — Spanish  mackerel ;  spotted  mack- 
erel ;  bay  mackerel,      (rare  in  Massachusetts  Bay.) 
Cape  Cod. to  Florida. 
Cybium  regale  (Bloch)  Cuv. — Cero;  black-spotted  Spanish  mackerel; 

king  fish. 

Cape  Cod  to  Florida. 

45.— CARANGIDJE. 

Vomer  sbtipinnis  {Mit<;h.)  Ay  res.— ^Horse-fish;  jorobado  (Ci«^)« 

Maine  to  Florida. 
Selene  aroentea  Lac. — Silver  moon-fish;  jorobado  {CiMU 

Cape  Cod  to  Florida^ 
Aegyriosus  vomer  Lac. — Jorobado  {Cuba). 

Gape  Cod  to  Florida. 
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Argyriosus  capillaris  (Mitch.)  DeKay.   (d.  s.) 

Cape  Cod  to  Florida. 
Decapterus  punctatus  (Mitch.)   Gill. — Dotted  scad;   round  robiu 
(Bermudtis), 

Cape  Cod  to  Florida. 
Decapterus  macarellus  (Cuv.  and  Val.)  Gill. — Mackerel  scad. 

Cape  Cod  to  Florida.     ( Wood's  Hole^  MassaitJiusetts,  1873). 
Trachurops  crumenophthalmus  (Bloch)  Gill. — Big-eyed  scad ;  chi- 
charro  {Cuba)'j  goggler;  goggle-eyed  Jack  (Bermudas), 

Cape  Cod  to  Florida. 
Paeatractus  pisquetos  (Cuv.  et  Val.)  Gill. — ^Yellow  crevall6;  cojimia 
(Cuba),    Jack,  Buffalo  Jack  (Bermuda,) 

Cape  Cod  to  Florida. 
Carangus  hippos  (Liun.)  Gill. — Horse-crevall6 ;  jiguagua  (Cwta). 

Cape  Cod  to  Florida. 
Carangus  fallax  (Cuv.  et  Val.)  Girard. — Jurel  (Cuba). 

SoQth  Carolina. 
Carangus  chrysos  (Mitch.)  Gill. — Yellow-mackerel  (New  York) 

Cape  Cod  to  Florida. 
Carangops  falcatus  (Holbr.)  Gill. 

SoQth  Carolina. 
Blepharichthys  crinitus  (Akerly)  Gill. — Thread-fish. 

Cape  Cod  to  Florida. 
CiiLOROSCOMBRUS  CHRYSURUS  (Liun.)  Gill. — Casabe  (Cuba). 

Cape  Cod  to  Florida. 
Traghynotus    ovatus    (Linn.)    Gthr.-— Short   pampano;    palorrieta 
(Cuba). 

Cape  Cod  to  Florida. 
Trachynotus  glaucus  Cuv.  and  Val. — Glaucous  pampano. 

South  Carolina  to  Florida. 
Trachynotus  carolinus  (Linn.)  Gill. — Pompano  (Southern  Coast)} 
cavall^  or  crevall6  (South  Carolina) ;  pompynose  (New  Orleans). 

Cape  Cod  to  Florida. 
Nau crates  ductor  (Linu.)  liaf.— Pilot-fish  ;  pilot,  romero  (Cuba). 

Pelagic ;  occasional  on  coast. 

Zo>'ICHTHYS  FASCIATUS   (Bloch)  Sw. 

South  Carolina. 
Halatractus  zonatus  (Mitch.)  Gill. — Rudder-fish;  bonito  (Ber»*.) 

Cape  Cod  to  Florida. 
Halatractus  carolinensis  (Holbr.)  Gill. 

South  Carolina. 

40.— CORYPHAENID^. 

Coryphjsna  Sueuri  Cuv.  and  Val. — Lesueur's  dolphin. 

Pelagic }  occasional  on  coast. 
CoRYPH^NA  PUNCTULATA  (Cu V.  and  Val.)  Gthr. — Small-spotted  doipbio. 

Pelagic ;  occasional  on  coast 
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47.— OTROMATEID^. 

Palintjriohthys  peroiformis  (Mitcb.)  Gill. — Black  rudder-fish. 

Maine  to  Cape  Hatteras. 
PORONOTUS   TRIAOANTHUS   (Peck)  Gill. — Harvest- flsh   (New  Jerses)\ 
batter  fish  (Massachusetts) }  dollar  fish  (Maine), 

Maine  to  Cape  Hatteras. 
Peprilus  Gardenu  (B1.  Scbn.)  Gill. 

New  York  to  Florida. 

48.— BRAM1DJ13. 

Pteraclis  carolinus  Val. 
South  Carolina. 


49.— LAMPRIDID.E. 

Lampris  guttata  Betz. — Opab. 
Occasional  off  Newfoundland. 

50.— ZENID^. 

Zenopsis  ocellatus  (Storer)  Gill.    (d.  s.)— Ocellated  dory. 

Massachusetts.     (Accidental  ?  Identical  with  Z.  conchifer? ) 

51.— MULLIDiE. 

MuLLUS,  sp.  incog. 

West  Indian  (t) ;  occasional  on  coast  (found  at  New  York). 

52.— BERYCID^. 

HOLOCENTRUM  SOGHO  Bloch — Matajuelo  (Cuba) ;  squirrel  (Berm.) 

West  Indian }  accidental  on  northern  coast  (found  at  Ne>Tport, 
Rhode  Island). 

53.— SCI^NID^. 

Cynoscion  carolinensis  (Cuv.  and  Val.)  Gill. — Salmon-trout;  spottetl 
sear  trout  (south  coast) ;  spotted  silver-sides  (^cott). 
Gape  Hatteras  to  Florida. 
Cynoscion  regalis  (Bloch)  Gill. — Squeteague  or  squit  (New England): 
shecutts  or  checutts    (Mohegan  Indians);  chickwick   (Connecticut)] 
weak-fish  (Netc   Toric) ;  blue-fish  (Beesley^s  Pointy  New  Jersey) ;  trout 
(southern  coast) ;    salt-water  trout;  gray  trout  (souUiem  coast). 
Cape  Cod  to  Florida. 
Cynoscion  thalassinus  (Holbr.)  Gill. 

Cape  Hatteras  to  Florida. 
Cynoscion  nothtjs  (Holbr.)  Gill. 

Cape  Hatteras  to  Florida. 
PoGONiAs  OHROMis  Lacep. — Drum. 
Cape  Cod  to  Florida. 
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LiosTOMUS  XANTHURUS  Lacep. — ^Yellow-tail. 

Cape  Cod  to  Florida. 
LiosTOMTJS  OBLIQUXJS  (Mitch.)  DeKay. — Lafayette  {New  York) ;  goody 
(Gape  May)]  chub  (Norfolk) ;  roach  (Northampton  County j  Virginia). 

Cape  Cod  to  Florida. 
Stelliferus  lanoeolatus  (Holbr.)  Gill. 

Cape  HatteraB  to  Florida. 

Bairdiella  PUNCTATA  (LiDu.)  Gill.  — Sil ver-perch  [New  Jersey). 

Cape  Cod  to  Florida. 
ScL£NOPS  OCELLATUS  (Liou.)  Gill. — Bass ;  red  bass;  sea-bass;  spotted 

bass  (South  Carolina) ;  red-fish  (Qulfof  Mexico). 

Cape  Cod  to  Florida. 

Menticirrus  alburnus  (Linn.)  Gill.— Carolina  whiting. 

Cape  Hatteras  to  Florida. 

Menticirrus  nebulosus  (Mitch.)  Gill. — King-fish  ;    whiting ;    hake 

(Neic  Jersey) ;  barb  (New  Jersey). 

'       Cape  Cod  to  Florida. 

3IENTICIRRUS  LiTTORALis  (Holbr.)  Gill.— Shore- whiting. 

Cape  Hatteras  to  Florida. 

3I1CROPOGON  UNDULATUS  (Linn.)  Cuv.  and  Val. — Croaker;  verrugato 

(Cuba). 

Cape  Cod  to  Florida. 

Larimus  fasciatus  Holbrook. 

Cape  Hatteras  to  Florida. 

54.— GERRID^. 

Euoinostomus  argenteus  Baird  and  Girard.    (d.  s.,  d  ©  g.) 
New  Jersey  southwards. 

» 

56.— PIMELEPTERID^. 

PiMELEPTERUS  Boscu  Lac. — Chopa-banca  (Cuba)*,   bream  (Berm.) 
Cape  Cod  to  Florida. 

56.— SPARID^. 

Lagk)D0N  rhomboides  (Linn.)  Holbrook. — Sargo  (Cuba). 

Gape  Cod  to  Florida. 
Archosargus  probatocephalus  (Walb.)  Gill. — Sheep's-head. 

Cape  Cod  to  Florida. 
Stenotomus  argyrops  (Linn.)  Gill.— Scap  ( Vineyard  Sound) ;  scup- 
pang;  porgy  (-^«r  York);  bream  (Rhode  Island^  formerly)]  faii-maid 
(East  Share  oj  Virginia). 

Gape  Cod  to  Florida. 
Sparus  aculeatus  (Cuv.  and  Val.)  Gill.    (d.  s.,  d.  ®  g.)— Gilt-head. 

Cape  Hatteras  to  Florida. 
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57.— PBISTIPOMATIDJES. 

HiEMULON  ARCUATUM  Ouv.  and  Val. — Grunts. 

South  Atlantic  coast  of  United  States. 
H.EMULON  FORMOSUM  (Linn.)  Ouv. 

South  Atlantic  coast  of  United  States. 
Hjemulon  chrysopteron  (Linn.)  Cuv. 

South  Atlantic  coast  of  United  States. 
H^MULON  QUADRILINEATUM  (Cuv.  and  Val). — Striped  grunt  (Bern,) 

South  Atlantic  coast  of  United  States. 
Orthopristis  fulvomaculatus  (Mitch.)  Gill. 

South  Atlantic  coast  of  United  States. 
Anisotremus  virginious  (Linn.)  Gill. 

South  Atlantic  coast  of  United  States. 
LuTJANUS  CAXis  (Bl.  Schu.)  Gill.— Yelting,  glass  eyed  snapper  (Bern.' 

South  Atlantic  coast  of  United  States. 

68.— SERRANID^  GilL 

Promioropterus  maculatus  (Holbr.)  Gill.— Soap  fish. 

Cape  Hatteras  to  Florida. 
Promioropterus  decoratus  Gill.   (d.  ^  s.) 

Newport,  R.  L    (Accidental.) 
Hyporthodus  flavicauda  Gill. 

Newport,  R.  L    (Accidental.) 
Epinephelus   morio   (Cuv.)    Gill. — Red  grouper  (New    Yarlf)] 
cherna  de  vovero  (Cuba). 

Cape  Cod  to'Florida. 
Epinephelus  nigritus  (Holbr.)  Gill.    (d.  ®  g.) 

Cape  Hatteras  to  Florida. 
Epinephelus  oxypterus  (DeKay)  Gill.    (d.  s. ;  d.  ^2)  g.) 

New  York,    (Accidental).  (!) 
Trisotropis  acutirostris  (Cuv.  and  Val.)  Gill. 

Cape  Hatteras  to  Florida. 
Promicrops  guasa  (Poey)  Gill.— Guasa,  (Cuba.) 

Florida. 
Centropristis  atrarius  (Linn.)    Barn. — Black    sea-bass;  seabass 
(New  TorJc)*j  black-perch  (Mass,);  black>bass;  black-fish  (NeicJentV^ 
blue-fish  (Newport)',   black-harry;   hannahills  (New   York,  DeKa\); 
black-will  (Eastern  Shore  of  Virginia). 

Cape  Cod  to  Florida. 
Triloburus  TRiFUROUS  (Linn.)  Gill. 

Cape  Hatteras  to  Florida. 
DiPLECTRUM  fasoiculare  (Cuv.  and  Val.)  Holbrook — Serrano  (Cvha)^ 

Cai>e  Hatter^  to  Florida. 
DULES  AURIGA  Cuv.  and  Val.— Charioteer ;  coachman  (DeKay.) 

Cape  Cod  to  Florida. 


FISHES  OF   THE   EAST   COAST   OF   NORTH   AMERICA.  29 

69.— LABRACID^. 

Eoccus  LINEATUS  (Bl.  Schn.)  Gill.— Striped  bass  (Eastern  States) ;  rock- 
fish  (Pennsylvania,  etc  ) ;  missackeke-keqaock  (Narra^ansett  Indians). 

Nova  Scotia  to  Florida. 
MoEONB  AMERICANA  (Gmelin)  Gill. — White  perch. 

Nova  Scotia  to  Florida. 

60.— EPHIPPIID^. 

Pabephippus  quadratus  (Gun.)  Gill.— Moon-fish. 

Cape  God  to  Florida. 
Pabephippus  faber  (Cuv.)  Gill. — Moon-fish;  angel-fish  (South  Caro- 
lina) ;  3-banded  sheep-head ;  3  tailed  porgy. 

Gape  God  to  Florida. 

61.— LOBOTID^. 

LoBOTES  SURINAMENSIS  Cuv.— Flasher  (New  YorJc  marlcet). 
Cape  God  to  Florida. 

62.— POMATOMID^. 

PoMATOMUS  SALTATBix  (Linn.)  Gill.— Blue -flsh  (New  YorJc,and  Neio 

England  except  Rhode  Island) }  horse-mackerel  (Newport^  and  Beeslexfs 

Pointy A\  J.) ;  skip-jack  (North  Carolina)}  green-fish  ( Virginia^  DeKay); 

'  tailor  (Maryland  and  Virginia) ;  white-fish  and  snap-mackerel  (young). 

63.— ELACATID^. 

Elacate  canadus  (Linn.)  Gill. — Crab-eater. 
Cape  Cod  to  West  Indies. 

64.— CHlLODIPTERIDiE. 

ApoaoNiGHTHYS  AMERicANUS  Gastelnau. 

West  Indian;  occasional  northwards  (found  at  Newport,  B.  I.) 

65.— PRIACANTHID^. 

Priacanthus  macrophthalmus  Cuv.    (d.  s.) — Common  big-eye. 

West  Indian ;  occasional  northwards. 
PsEUDOPRiACANTHUS  ALTUS  (Gill.)  Blecker.— Short  big-eye. 

Cape  Cod  to  Cape  Hatteras. 

66.— AMMODYTID^. 

Ammodttes  AMERICANUS  DeKay. — Sandlaunce;  sand-eel  (A^ -Ew<;.) 

Newfoundland  to  Cape  Hatteras. 
Ammodytes  dubius  Keiuhardt. 

Polar  regions  to  Cape  Cod. 
Argybot^enia  vittata  (DeKay)  Gill.    (d.  s.;  d.fS)  g.) 

New  York.  (!)  28 
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67.— ECHINEIDID^. 

Leptecheneis  nauobates  (Linix)  Gill. — Sacker-fisii. 

Coast  generally. 
Leptecheneis  naucbateoides  (Zaiew)  Gill.    (d.  s.) 

Coast  generally. 
Khombochibus  osteochib  (Cuv.)  Gill. 

Wiist  Indian ;  occasional  on  uortberu  coast  (found  at  New  Bedfurd, 
Massachusetts.) 
Eemobopsis  bbacuypteba  (Lowe)  Gill. 

Occasional  on  northern  coast  (found  at  Holme's  Hole,  Massa- 
chasetts.) 
EcHENEis  BEMOBA  Linn. — Sucker;  pega  (Cu^a). 

Coast  generally. 

68.— SPHYRJENlDiE. 

SPHYB.ENA  BOBEALis  DeKay. — Northern  barracuda ;  sennet  (Berm,) 
Cape  Cod  to  Florida. 

69.— MUGILIDJi:. 

MuGiL  ALBULA  Linn. — Mullet. 

Caiie  Cod  to  Florida. 
MuGiL  LINEATUS  Mitchill. — Striped  mullet 

Cape  Cod  to  Florida. 

MUGLL  PETBOSUS  Val. 

Caper  Hatteras  to  Florida. 
MuGiL  Plumiebi  Val. 

Cape  Hatteras  to  Florida. 

70.— ATHERINIDJi. 

Chibostoma  notata  (Mitch.)  Gill.— Silver-sides;  friar (3reici?»^fe«^- 

Maine  to  Florida. 
Chibostoma  menidia  (Linn.)  Gill. 

Cape  Hatteras  to  Florida. 
Athebina  cabolina  Val. 

Cape  Hatteras  to  Florida. 

71.— BELONID^. 

Belone  longibosteis  (Mitch.)  Gill. — Silver-gar;  bill-fish. 
Cape  Cod  to  Florida. 

72.— SCOxMBERESOCID-aa. 

Exoccetus  exiliens  Gmel. — Flying-fish. 
CaiKi  Cod  to  Florida. 

EXOCCETUS  NOYEBOBAGENSIS  Mitch. 

Cai)e  Cod  to  Florida. 
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ExOCfiTUS  MELANURUri  Val. 

Cape  Cod  to  Florida. 
Halocypselus  eyolams  (Linu.)  Gill. 

Cape  Cod  to  Florida. 
Cypselurus  comatus  (Mitch.)  Weiuland.    (d,  s.,  d.  ®  g.) 

Cape  Cod  to  Florida. 
Cypselurus  furcatus  (Mitch.)  Weiuland.     (d.  s.,  d.  ©  g.) 

Cape  Cod  to  Florida. 

ElLEPTORHAMPHUS  LONGIROSTRIS  (CuV.  aild.Val.)  Gill. 

Cai>e  Cod  to  Florida. 
Hemirhamphus  unifasciatus  KcOrDzaDi. 

Cape  Cod  to  Florida. 
ScoMBERESOX  SCUTELLATUS  Lesiieur. — Skipper;  saury:  skip  jack. 
*  Nova  Scotia  to  Florida. 

73.— CYPKINODONTID^. 

Cyprinodon  variegatus  Lac. 

Cajie  Cod  to  Florida. 
Cyprinodon  parvus  Baird  and  Girard  (d.  ^  g.) 

Cape  Cod  to  Cape  Ilatteras. 
MicRiSTius  ZONATUS  (Mitch.)  Gill. 

Cai)e  Cod  to  Florida.  • 

3I1CRISTIUS  ciNGULATUS  (Cuv.  aud  Val.)  Gill  (d.  s.) 

Cape  Cod  to  Florida. 
MiCRISTlUS  CHRYSOTUS  (Gthr.)  Gill  (d.  s.) 

Cax)e  Hatteras  to  Florida. 

FUXDULUS  HETEROOLITUS  (Liuil.)  Gill. 

Cape  Cod  to  Florida. 
Fi-NDULUS  PiscuLENTUS  (Mitch.)  Val. — Killi-flsh;  muinmichog. 

Maiue  to  Florida* 
FuNDULUS  multifasciatus  (Liesueur)  Val. 

Cape  Cod  to  Florida. 
FuNDULUS  NIGROFASOIATUS  (Lesueur)  Val. 

Cape  Cod  to  Florida. 

UYDRARGYR4  MAJALIS  (Walb.)  Val. 

Cape  Cod  to  Cape  Hatteras. 
Hydrabgyra  swampina  Lac.    (d.  s.) 
Cax)e  Hatteras  to  Florida. 

74.— STOMlATlDiE. 

MaLACOSTEUS  NIGER  Ajre& 

Pelagic. 
Stomias  ferox  Beinhardt 
Greenland* 
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76.— SCOPELID^. 

ScoPELUS  GLACiALis  Reiuhardt 

Greenlaud. 
Maurolicus  borealis  (Nilssou)  Gthr  (d.  s.) 

Massachusetts. 

76.— SYNODOXTIDiB. 

Trachinocephalus  myops  (Bl.  Sch.)  Gill. 

Cape  BLatteras  to  Florida. 
Synodijs  fcetens  (Linn.)  Gill. 

Cape  Cod  to  Florida. 

77.— MICROSTOMID^. 

Mallotus  vitLOSUS  (Miiller)  Cuv. — Capelin. 

Polar  regions  to  Nova  Scotia. 
OSMERUS  MORDAX  (Mitch.)  Gill. — Smelt. 

Nova  Scotia  to  Cape  Hatteras. 
Microstoma  grcenlandica  Eeinhardt. 

Greenland. 

73.— SALMONID^. 

Salmo  salar  (Linn.)  Giinther. — Salmon;  mishquammauquock {3V« 
ragansett  Indians), 

Polar  regions  to  Cape  Cod. 
Salmo  immaoulatus  H.  B.  Storen    (d.  s.)    Seatroat 

Labrador  to  Nova  Scotia. 

79— PARALEPIDIDiE. 

Paralepis  borealis  Eeinhardt. 
Greenland. 

80.— ALBULIDiE. 

Albula  coNOiiHYNCHUS  Bloch  and  Sclineider. — Lady-fish. 
Cape  Cod  to  Florida. 

8L— ELOPID^. 

Elops   saurus  Linn. — Big-eyed  herring;  matajuelo  bianco  and  re^ 
(Cuha), 

Cape  Cod  to  Florida. 
Megalops  thrissoides  (Bl.  Sch.)  Giinther.— Jew-fish;  tarpum  (£er«.) 

Cape  Cod  to  Florida. 

82.— DUSSUMIERID^. 

Etrumeus  teres  (DeKay)  Brevoort. — Bound  herring. 
Cape  Cod  to  Cape  Hatteras. 
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83.— CLUPEID^. 

Bretoobtia  menhaden  (Mitch.)  Gill.— Meuhaden  {Vineyard  Sound \) 
mnnnawhatteaug  (Narragansett  Indians) ;  pogy,  pogbaden  {east  coa^t 
of  Xew England);  moss-bunker  (i\reer  York)'y  paubadeu, panbageu  (iV^etr 
England)',  bard-bead,  bony-flsb  {Massachusetts  Bay);  skippaug  or 
bunker  {east  end  of  Long  Island);  bony-fisb  {Saybrooh);  white-fish 
{SaybrooJc  to  Milfordy  Connecticut) ;  fat-back  and  yellow-tail  {coast  of 
Karth  Carolina);  bng-fisb  {Carolina). 
Gape  Cod  to  Gape  Hatteras. 
Alosa  sapidissima  (Wilson)  Storer. — Sbad. 

Newfoundland  to  Florida. 
Opisthonema  thrissa  Gill. — Thread -herring;  menhaden  {Portland); 
shad-herring  (N^ew  Yo7'k). 
Newfoundland  to  Florida. 
PoMOLOBUS    rsEUDOHABENGUS   (Wilsou)   Gill.  —  Herring    {Southern 
States);  9\&^\fQ {New  England);  gvi^i^ereow  {British provinces);  spring- 
herring  {New  England);  aumsuog  {Narragansett  Indians) ;  kyack,  blue- 
back,  alewife,  sawbelly,  cat- thresher  {Portland^  Me,) 
Newfoundland  to  Florida. 
PoMOLOBUS  MEDiocBis  (Mitch.)  Gill. — Tailor  herring  (Potomac) ;  fall- 
sbad. 

Newfoundland  to  Florida. 
Clupea  habengus  Linn. — English  herring. 
Polar  regions  to  Gape  God. 

84.— DOROSOMIDiE, 

DoRosoMA  Cepedianum  (Lac.)  Gill.— Toothed  herring. 
Gape  God  to  Gape  Hatteras. 

85.— ENGRAULIDJE. 

ExGRAULis  viTTATUS  (Mitch.)  Bd.  and  Girard.- Anchovy. 

Gape  God  to  Gape  Hatteras. 
ExGRADLis  Brownii  (Gmelin)  Val.— Anchovy. 

Cape  God  to  Florida  (New  York,  Yal). 

86.— SILURID^. 

iELURicHTHYSMABiNXTS  (Mitch.)  Baird  and  Girard.— Fork-tailed  cat-fish. 

Cape  God  to  Florida. 
Ariopsis  Milberti  (Val.)  Gill. — Sea  cat-fish. 

Gape  God  to  Florida. 

87.— GONGRIDiE. 

Conger  ogeanica  (Mitch.)  Gill. — Gonger-eel. 
Newfoundland  to  West  Indies. 

88.— ANGUILLID-aE. 

AxGTJiLLA  BOSTONiENSis  (Les.)  DeKay. — ^Gommon  eel.  . 
Newfoundland  to  Gape  Hatteras. 
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89.— SACCOPHARYNGIDiE. 

Saccopharynx  flagellum  Mitch. — Giilper. 

Pelagic,  in  deep  seas,  (lat.  52©  N.,  long.  3(P  W.— Mitchill.) 

yO.— ACIPENSERID^. 

AriPENSER  OXTRHYNCHUS  Mitch.    (d.  8.) — Sharp-Dosed  sturgeou. 

Cape  Cod  to  Florida. 
Ac'iPENSER  BREViROSTRis  Lesaear. — Short-nosed  sturgeon. 

Cape  Cod  to  Florida. 

91.— CEPHALOPTERID^. 

Ceratoptera  vampirus  (Mitch.)  Gill.— Devil-fish ;  manta  (Cuba), 
Cape  Cod  to  Florida. 

92.— MYLIOBATID^. 

Aetobatis  NARrf  ari  Miill.  and  Henle. — Bishop  ray ;  obispo  (Cuba). 

Norfolk,  Virginia,  to  Florida. 
EniNOPTERA  QUADRiLOBA  (Les.)  Cuv. — Cow-nosed  ray. 

Cape  Cod  to  Florid.i. 
MYLiOBAi-is  Fremenvillei  (Les.)  Storer. — Sharp-nosed  ray. 

Cape  Cod  to  Florida. 

93.— TRYGONIDJB. 

Pteroplatea  maclura  Miill.  and  Henle. — Butterfly-ray. 

Cape  Cod  to  Florida. 
Trygon  centrura  (Mitch.)  Gill. — Sting-ray 5  whip-ray;  stingaree. 

Cape  Cod  to  Florida. 

94.  — TORPEDINID^. 

Torpedo  Occident alis  Storer. — Torpedo ;  cramp-fish ;  numb-fisb. 
Cape  Cod  to  Florida. 

95.— RAIAIDJB. 

Raia  eglanteria  Lac.  Lesneur. — Clear-nosed  ray. 

Nova  Scotia  to  Florida. 
Raia  erinaceus  Mitch,    (d.  s.) — Summer-skate. 

Cape  Cod  to  Florida. 
Raia  l^vis  Mitch. — Sharp-nosed  skate;  winter-skate. 

Nova  Scotia  to  Florida. 

96.— PRISTID^. 

Pristis  antiquorum  (Linn.)  I^ath.    (d.  <9  s.)— Saw  fish. 
Gape  Cod  to  Florida. 
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97.— SQUATINID^. 

Squatina.  Dumebili  Lesueiir.     (d.  s.) — Angel-fisb ;  shark-ray  ;  monk, 
or  monkey  fish,  kingatou,  shark-ray,  Fiddle-fish  {Europe);  little  ball- 
bead  shark  {New  York), 
*     Cape  Cod  to  Florida. 

98.— CETORHINIois. 

Cetorhtnus   maximus   Blainv.    (d.  ^  s.) — Basking-shark  ;   sun-fish  ; 
sail-fish;  hoe-mother  {Great  Britain). 
Newfoundland  to  Cape  Hatteras. 

99.— LAMNIDJi:. 

ISUROPSIS  Dekayi  Gill.     (d.  s.) — Mackerel  shark  ;  dentuda  {Cuba), 

Newfoundland  to  Florida. 
Carcharodon  Atwoodi  (JStorer)  Gill.    (d.  s.) — At  wood's  shark;  man- 
eater  {Maine). 

Newfoundland  to  Florida. 

lOO.—ODONTASPIDTD/E. 

ErcOMPHODUS  LiTTORALis  Gill. — Sand-shark  ;  shovel-nose  (i1fflf?/«f*). 
Maine  to  Cape  Hatteras. 

101.— ALOPECIIDJ5. 

Alopias  vulpes  (Linn.)  Bon. — Fox-shark;  thresher;  swingle- tail;  sea- 
fox;  sea  ape;  pez  zorro  {Cuba);  pesce  pavone  {Naples), 
Cape  Cod  to  Florida. 

102.— SPHYRNID^. 

SpHYRNA  ZYG JSNA  (Linn.)  MUll.  Jind  Henle. — Hammer-head  shark;  cor- 
nada  (Cufra);  magnosa  (^opZe^). 

Cape  Cod  to  Florida. 
Reniceps  tiburo  (Linn.)  Gill. — Shovel-head  shark. 

Cape  Cod  to  Florida. 

103.— G  ALEORH INID^. 

EuLAMiA  MiLBERTii  (Mull.  and  Henle)  Gill. — Blue  shark. 

Cape  Cod  to  Florida. 
EuLAMiA  OBSCURUS  (Lesueur)  Gill. — Dusky  shark. 

Cape  Cod  to  Florida. 
Aprionodon  punctatus  (Mitch.)  Gill. 

Cape  Cod  to  Cape  Hatteras. 

SrOLIODON  TERR^-NOV-ffi  (Rlch.)  G'll. 

Newfoundland  to  Cape  Hatteras. 
rrALEOCBRDO  TiGRiNUS  Miill.  and  Henle. — Tiger-shark;  alecrin  {Cuba). 

Cape  Cod  to  Florida. 
MusTELUS  CANis  (Mich.)  DeKay.    (d.  s.) — Smooth  hound  {Oreat  Brit- 
ain); smooth  dog-fish ;  hluedog  [Massachusetts) ;  boca  dulee  (Ct<&a). 

Cape  Cod  to  Cape  Hatteras. 
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104.— SPINACIDiB. 

Squaltjs  americanus  (Storer)  Gill.    (d.  s.)— Picked  dog-fish, dogfish; 
bone-dog;  skittle-dog;  hoe  (Great  Britian) , 

Newfoundland  to  Cape  Hatteras. 
Centrosoyllium  Fabrigii  (Reinh.)    Miill.  and  Henle. 

Greenland. 

105.— SCYMNID^. 

S03INIOSUS  microcephalus   (Bloch)  Gill.    (d. 'g)  8.) — Sleeper-sbark  j 
nurse  {Portland). 

Polar  regions  to  Gape  Cod. 

106.— PETROMYZONTID^.      . 

Petromyzon  americanus  Lesnenr.    (d.  s.) — Lamprey;  lampereel 

Cai>e  Cod  to  Cape  Hatteras. 
Aivdiocoetes  nigricans  (Lesueur)  Gill.    (d.  s.)— Black  lamprey. 

Cape  Cod  to  Cape  Hatteras. 
Ammocoetes  appendix  (DeKay)  Gill.    (d.  s.) 

Cape  Cod  to  Cape  Hatteras. 
AittMOCOETES  BicoLOR  Lesueur.    (d.  s.) 

Cape  Cod  to  Cape  Hatteras. 

107.— MTXINID^. 

Myxine  glutinosa  Linn.    (d.  ^  s.)- Hag-fisli ;  sucker ;  slime-flsh. 
Polar  regions  to  Cape  Cod. 

108.— BRANCHIGSTOMID^. 

Branchiostoma  caribjeum  Sundevall.    (d.  s.)— Lancelot. 
Cape  Hatteras  to  Florida. 
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3-BIBLIOGRAPHY  OF  EAST  COAST  FISHES. 

I. 

The  following  list  embraces  almost  all  the  articles  purporting  to  enomerate  all  the 
salt-water  fishes  fonnd  at  or  recorded  as  inhabiting  a  given  locality ,  from  Greenland 
toilorida,  or  (e.  g.  Holbrookes  and  Putnam's  articles,)  commenced*  with  such  inten- 
tion ;  in  addition,  the  titles  of  M.  Felipe  Poey's  catalogues  are  given,  as  they  are  in- 
dispensable to  the  American  ichthyologist.  These  articles  have  been  arranged  under 
the  oam^  of  their  authors  in  alphabetical  order.  They  represent  the  following  geo- 
graphical areas,  commencing  with  (1)  the  general  works,  and  then  (2)  the  northern 
areas. 

Genebai.  Gill,  Stprer  (D.  H.).— DeKay's  *•  Zoology  of  New  York"  may  be  added  as 
it  contains  brief  notices  of  the  ^^  extra-limital  species." 

Northern  America.    Richardson. 

GREEXLAm>.    Fabricius,  Reinhardt. 

Gulf  of  St.  Lawrence  and  Bay  of  Fundy.    Fortin,  Gill.  * 

Labrador.    Storer  (H.  R.) 

Nova  Scotia.    Knight,  Perley,  Storer  (H.  R.) 

M.aN£.    Holmes. 

Massachusetts.    Lyman,  Putnam,  Smith,  Storer  (D.  H.) 

Connecticut.    Linsley. 

New  York.    Ayres,  DeEay,  Mitchill. 

New  Jersey.    Abbott,  Baird. 

South  Carolina.    Holbrook,  Storer. 

Georgia.  Holbrook. 

In  addition  to  these,  the  reports  and  Journals  of  arctic  travelers,  and  histories  and 
geographies  of  countries  and  states  may  be  referred  to;  but  as  the  lists  contained  ki 
SQch  works  are  generally  compilations  by  unscientific  persons,  they  require  to  be  con- 
salted  witk  great  caution.  Special  mention  need  only  be  made  of  Bonnycastle's  '*  New- 
fooodland  in  1842,''  Belknap's  **  History  of  New  Hampshire"  (171K{),  Mather'e  ^'Geography 
of  the  State  of  New  York  "  (1847),  andRussell's  ''  Harper's  New-Y5rk  State  Class-Book" 
(1847). 

ABBOTT  (Charles  Conrad).    Catalogue  of  Vertebrate  Animals  of  New  Jersey.  .  . 
<Creology  of  New  Jersey.  By  authority  of  the  legislature.    George  H.  Cook,  State 
Creologist,  .  .  .  1868~Appendix  E,  or  pp.  751-^30.    ("  Fishes,"  pp.  805-830.) 
237  species,  of  which  194  are  marine  and  43  fresh-water,  are  recorded ;  but  many 

of  the  names  are  synonyms,  and  the  list  bears  evidence  of  being  a  compilation,  and 

must  be  consulted  with  caution. 

AYRXSS  CWilUam  O  .  .  .  ).  Enumeration  of  the  Fishes  from  Brookhaven,  Long 
Island,  with  Remarks  upon  the  Species  observed.  .  .  .  <^ Boston  Journal  of  Natural 
History,  .  .  .  vol.  IV,  1844,  pp.  25&-264  (September,  1842);  26^-292  (April,  1843). 

61  species  are  enumerated,  including  9  fresh- water  species,  and  observations  on  the 
ebaracters  and  habits  of  most  are  recorded 

4  species  are  enumerated  as  new  (Cottus  rariabilU  ICottua  octodecim-spinoaudi'], 
GatteroBteus  millepunctatus  [A-peltes  giuzdraciMf  ],  Fundulu8  fmcus  [=  Melanura],  and  Cat'- 
ckarias  griaeus  [=  Eugomphodua  littoralWi  ),  the  last  three  of  which  were  described  in  a 
ftacceeding  article  (Description  of  four  species  [including  Leuciscua  naautua']  of  Fish  from 
Brookhaven,  L.  L,  all  of  which  are  beiievod  to  be  now),  ^op.  cit.,  iv,  pp.  293-303, 
pi.  12. 
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BAIRD  (Spencer  Fullerton).    Report  od  the  Fisbes  observed  on  fbeCoaAtsof  New 
Jersey  aud  Long  Island  during  tbe  Snmnier  of  1H54,  by  Spencer  F.  Baird,  AssisUnt 
Secretary  of  tbe  Smithsonian  Institution.    <^Nintb  Annual  Report  of  tbe  Smithso- 
nian Institution  [for  1854],  1855,  pp.  3l7-35ii-|-*337. 
Reprinted  as  a  pampblet,  witb  an  index,  and  tbe  following  titlo : 
Report  to  the  Secretary  of  tbe  Smithsonian  Institution,  on  the  Fishes  of  the  N»  w 
Jersey  Coast,  as  observed  in  the  Summer  of  1854,  by  Spencer  F.  Baird,  Assi>tant 
Secretary  Smithsonian  Institution.    From  the  Ninth  Annual  Report  of  the  Snuii  - 
sonian  Institution  for  1854.    Washington:   Beverley  Tucker,  Senate  Priott-r, 
June,  1855.    [8vo,  40  pp.] 

67  species,  of  which  57  are  marine,  or  brackish- water,  and  10  fresh-water,  were  olv 
served,  and  valuable  notes  on  habits  and  color  in  a  fresh  state  were  recorded. 

DEKA7  (James  B.  .  .  .  ).  Letter  from  J.  E.  DeKay,  of  thB  Zoological  Depart- 
ment, May  7,  1839.  •<^State  of  New  York,  ....  Communication  from  tbe  (iv)r- 
ernor,  transmitting  Several  Reports  relative  to  the  Geological  Survey  of  the  State 
1840,  pp.  7-14. 

A  mere  list  of  species,  of  no  value. 

Report  of  J.  E.  DeKay,  of  the  Zoological  Department  [on  the  Fauna  of  NVt 

York.  •  December  20,  1839].    <Ib.  pp.  15-36.  , 

A  list  like  tbe  preceding. 

Zoology  of  New- York,  or  the  New- York  Fauna ;  comprising  detailed  description* 


of  all  the  animals  hitherto  observed  within  the  State  of  New- York,  with  brit-f  :<^ 

tices  of  those  occasionally  found  near  its  borders,  aud  accompanied  by  appntpriate 

illustrations     By  James  £.  DeKay.    Part  IV.    Fishes. — Albany :  printed  by  W.  ^ 

A.  White  &  J.  Visscber.    1842.    [4to,  xiv  [1,  errata],  415  pp. ;  atlas,  1  p.  I..  79  p.  1  ] 

Descriptions  (and,  in  most  cases,  fignres)  of  335  nominal  species  are  given,  excluMsc 

of  the  **  eztra-limital  species''  especially  so  designated,  but  including  some  that  an* 

reallj^  snch.    Of  these  335  nominal  species,  265  (including  Labraces,  Gasterosteidr-. 

Anguillidie)  are  salt-  or  brackish- water,  aud  70  fresh-water. 

FABRICIUS  (Otto).  Favna  Grcenlandica,  systematice  sistens  aniroalia  Grcpnlandis 
oceidentalis  hactenvs  indagata,  qnoad  nomen  specificvm,  triviale,  vemacvlvrnqv^: 
synonyma  avctorvm  plvrivm,  descriptionem,  locvm,  victvm,  generationem.  mont^, 
vsvm,  captvramqve  singvli,  provt  detegendi  occasio  fvit,  maximaqve  part^ 
secvndVm  proprias  observationes  Ot bonis  F^brioii  ministri  evangelii,  qvoiHiaoi 
GroBulandis  ad  coloniam  Friderichshaab,  .  .  .  HafniaietLipsie,  impeDsisIoanDH 
Gottlob  Rothe,  .  .  .  MDCCLXXX.  [8vo.] 
Contains  descriptions  and  notices  of  44  species. 

FORTIN  (Pierre).  List  of  the  Cetaoea,  Fishes,  Crustacea,  and  Mollnsca,  which  do«^ 
inhabit  and  have  inhabited  the  Canadian  shores  of  the  Gulf  of  St.  Lawrence,  and 
are  the  object  of  fishing  operations,  whether  on  a  large  or  small  scale,  and  v^biib 
are  used  as  bait,  &c.,  &c.  <[ Annual  Reports  of  Pierre  Fortin,  Esq.,  magistnr<r  m 
command  of  the  expedition  for  the  protection  of  the  fisheries  in  the  Gulf  of  St.  Law- 
rence, during  the  seasons  of  1861  and  1862.    (Quebec,  1861^),  pp.  1Q9-124. 

Continuation  of  the  List  of  Fish  [of]  the  Gulf  and  River  St.  Lawrence.  <Annr3l 

Reports  of  Pierre  Fortin,  Esq.,  [commanding]  the  exiiedition  for  the  protwtion  ot 
the  fisheries  in  tbe  Gulf  of  St.  Lawrence,  during  the  bcasou  of  J  863,  (pp.  (K^^* 
1864,  (pp.  61-69),  1865,  (pp,69-79).    (Quebec,  1804-1866.) 
The  title  of  each  report  is  slightly  varied. 

OILL  (Theodore  Nicholas).     Catalogue  of  tbe  Fishes  of  the  East€ni  Coa>t  of 
North  America,  fixim  Greenland  to  Georgia.  .  .  •   'January^    1861.  [8vo,  &  pl»-; 
Issued  as  an  appendix  to  the  ^  Proceedings  of  the  Academy  of  Natural  Scieuc<^  <•( ' 
Philadelphia,  1861.'' 
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A  list  of  394  Dominal  species,  with  references,  to  facilitate^  identification,  to  Storer** 
Synopsis  of  tbe  Fishes  of  North  America,  and,  for  species  not  mentioned  therein,  to 
other  antfaorities. 

Synopsis  of  the  Fishes  of  the  Gulf  of  St.  Lawrence  and  Bay  of  Fnndy.    .    .    . 


<7rUe  Canadian  Naturalist  and  Geologist :  a  bi-monthly  Jonrual  of  natural  ncience, 

condncted  by  a  committee  of  the  Natural  History  Society  of  Montreal.  New  series, 

vol.  II,  pp.  244-266;  August,  18«i5. 

A  list  of  95  species,  of  which  Kl  are  marine  and  brackish,  and  14  fresh-water.    Dichot- 

omous  synoptical  tables  are  given  of  the  orders,  suborders,  and  families,  and  brit^f  diag- 

noses  of  the  genera  and  (where  more  than  one  in  the  genus)  of  the  species. 

HOLBROOK  (John  Ed^vards).  Southern  Ichthyology ;  or,  A  Description  of  the 
Fishes  Inhabiting  the  waters  of  South  Carolina,  Georgia,  and  Florida.  By  John 
Edwards  Hoi  brook,  M.  D.,  Professor  of  Anatomy  iu  the  Medical  College  of  the 
State  of  South  Carolina;  [etc.]  Illustrated  with  colored  engravings,  done  from 
life,  by  J.  H.  Richard.  New  York  and  London :  Wiley  &  Putnam.  1847.  No.  II. 
[4to,  pp.  1-32,  pi.  1-4.] 

No  others  pablished. 

[Catalogue  of  the  Fish  of  the  Stat-e  of  Georgia.]   <[Statistic8  of  the  State  of 

Georgia:  ...  By  George  White. — Savannah:  W.  Thorne  Williams.  1849.  (Cata- 
logne  of  the  Fauna  and  Flora  of  tbe  State  of  Georgia.  Prepared  for  this  work  by  emi- 
nent naturalists,    pp.  16-20.) 

A  list,  without  notes  or  remarks,  of  140  species,  117  of  which  are  salt-  or  brackish- 
vater,  and  23  fresh-water  (excluding  the  eel). 

Ichthyology  of  South  Carolina.    By  John  Edwards  Holbrook,  M.  D.,  Professor 

of  Anatomy  in  tbe  Medical  College  of  the  StAte  of  South  Carolina ;  [etc.]    Charles- 
ton, S.  C:  published  by  John  Russell.     1855.    [4to,  title,  pp.  1-182,  pi.  1-27.] 
Issued  in  numbers,  and  terminating  in  the  middle  of  the  description  of  *^  8auru6 

fctteiu/'    Descriptions  of  52  species  and  illustrations  of  54  are  given. 

Ichthyology  of  South  Carolina.  By  John  Edwards  Holbrook,  M.  D.,  [etc.]  Vol.  I. 

Charleston,  S.  C:  published  by  Russell  &  Jones.  1860.  [4to,  title,  4  p.  1.  (preface), 
205  pp.,  28  pi.] 

This  edition  was  also  issued  in  numbers  (10),  and  was  printed  by  Welch,  Bigelow 
&  Co.,  Cambridge.  The  descriptions  and  sequence,  with  some  slight  modifications, 
are  the  same  as  in  the  previous  editions,  but  the  plates  are  new.  56  species  are  de- 
scribed and  illustrated,  of  which  48  are  marine  and  8  fresh- water. 

A  collation  of  both  editions  of  Holbrookes  work  is  given  in  a  ''  Review  of  Holbrookes 
Ichthyology  of  South  Carolina,^'  [by  Theodore  Gill,]  in  the  American  Journal  of  Sci- 
♦■nce  and  Arts  (Silliman's),  2d  series,  vol.  XXXVII,  pp.  89-94,  January,  1864. 

HOLMES  (Bzeklel).    Dr.  Holmes'  Report  on  the  Fishes  of  Maine,  including  some 
of  the  Elementary  Principles  of  Ichthyology.  «[Part  I.  Reports  upon  the  Zoology 
and  Botany  of  tbe  State  of  Maine.)    <[Second  Annual  Report  upon  the  Natural 
History  and  Geology  of  the  State  of  Main«.    1862.    pp.  11-117. 
Tbe  ''Second  Annual  Report  upon  the  Natural  History  and  Geology  of  the  State  of 
Maine.  1862,"  although  paged  separately  (pp.  1-447),  had  only  this — a  bastard- title, . 
aod  formed  an  appendix,  to  (although  not  so  specified),  and  was  bound  with  the 
** .Seventh  Annual  Report  of  tbe  Secretary  of  the  Maine  Board  of  Agi'iculture.  1862. 
Augusta :  Stevens  &  Say  ward,  Printers  to  the  State.    1862.^' 

The  list  of  fishes  embraces  76  species,  and  was  principally  based  on  a  niannscript ; 
of  this  number,  57  were  marine  and  brackish-water,  and  19  fresh-water. 

KNIOHT  CThomas  F  .  .  .  ).  [I]  Descriptive  Catalogue  of  the  Fishes  of  Nova 
Scotia.  By  Thomas  F.  Knight,  ,  .  ,  E  mari  merces.  Published  by  direction  of 
the  Provincial  Government.— Halifax,  N.  S.  Printed  by  A.  Grant,  Printer  to  the 
Qaeen's  Most  Excellent  Majesty.    1866.    [8vo,  54  pp.] 
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51  nominal  Bi>ecie8  of  fishes  are  ennmerated  aod  (in  most  oases  described)  obserra- 
tions  on  habits,  &c.,  recorded ;  44  of  the  species  are  salt-  or  brackish- wat^*  forms,  and 
7  fresh-water. 


[2]  Shore  and  Deep  Sea  Fisheries  of  Nova  Scotia.     By  Thomas  F.  Knight, . . . 

E  man  merces.    Published  by  direction  of  the  Provincial  Governments— H»lifai. 
N.  8.    Printed  by  A.  Grant,  Printer  to  thcQueen^s  Most  Excellent  Majesty.    HIT. 
[8vo,  vi  (11.),  113  pp.] 

With  pinkish  paper-covers,  respectively  entitled,  at  middle  half  (1,2),  Pamphlets  on 
the  Fishes  and  Fisheries  of  Nova  Scotia.  (1)— No..  I.  Fishes  of  Nova  Scotia,  and  (2)- 
No.  II.  Shore  and  Deep  Sea  Fisheries. 

As  indicated  by  the  title,  this  report  is  chiefly  devoted  to  the  fisheries  from  an  eco- 
nomical and  political  point  of  view. 

LINSLE7  (James  Harvey).    Catalogue  of  the  Fishes  of  Connecticut,  arraog'Hi 
according  to  their  natural  families;   prepared  for  the  Yale  Natural  HiHtorv  So- 
ciety,  .  .  .    <^The  American  Journal  of  Science  and  Arts.    Conducted  by  B.  S.1- 
liman.    (New  Haven),  xlvii,  1844,  pp.  55-80. 
A  list  of  173  nominal  species,  of  which  148  are  salt-  or  brackish-water,  and2&  fresh- 
water. 

L7MAN  (Theodore).    Fishes  taken  in  the  Waquott  Wier,  April  18  to  June  18, 1?71. 
Sixth  Annual  Report  of  the  Commissioners  on  Inland  Fisheries  for  the  year  eDdiii^ 
January  1, 1872.    Boston  :  Wright  &  Potter,  State  Printers,  .  .  .    1872. 
"  Most  of  the  nomenclature  is  by  Dr.  Franz  Steindachner;  and  some  notes  by  PiotV^ 
Bor  Agassiz  are  added,  marked  Ag.'' 

The  list  enumerfktes  44  species,  and  is  enriched  with  observations  on  the  economieal 
relations  and  habits  of  some  of  the  species. 

MTTCHILL  (Samuel  Latham).    Report,  in  part,  of  Samnel  L.  Mitchill,  M.  D.,  Pro- 
fessor of  Natnral  History,  &o.,  on  the  Fishes  of  New- York. 
I.  Apodal. — ^Eel — silver-fish. 
II.  Jugular. — Cod — blenny—stomodon. 

III.  Thoracic. — Flounder — sea-basse — mackerel — gurnard — dolphin. 

IV.  Abdom inal. — Salmon — pi ke — elops — sil  ver-side — mullet — fly i ng-fish — polyof- 

mus — herring — carp — perch — black-fish — bergal — striped  basse — weak-fi&h. 
V.  Chondropterygious. — Sturgeon — shark — ray — ^lamprey. 
VI.  BranchiostegiouB. — Toad-fish — sun-fish — sea-horse — fishing-jfrog. 
*«*  Those  marked  thus  *  have  been  described  from  fresh  specimens ;  with  this  note 
^p*  are  supposed  to  be  species  unknown  to  the  systems,  or  not  plainly  cDoagii 
described ;  and  by  this  sign  f  may  be  used  for  human  food. 
The  new  genera  are  four,  Stomodon  l=MerlHcius  Raf  ],  Aforono,  Taa/o^a,  and  SocnLK 
A  very  considerable  number  of  fishes,  well  known  to  the  author  of  these  beginnio^ 
of  an  attempt,  are  not  even  named  in  the  present  list,  because  they  have  d<iI 
come  to  hand  during  the  few  weeks  that  have  elapsed  since  its  commenoemeDi 
Such  are  the  pond-fish,  king-fish,  sheeps-liead,  and  a  multitude  more. 
New  York:  printed  by  D.  Carlisle,  No.  301  Broadway,  January  1, 1814.    [12oio.*>' 
pp.,  including  title.] 
To  avoid  all  doubt,  it  may  be  specifically  stated  that  the  title  above  given  is  an  exact 
transcript  (kindly  furnished  by  Mr.  Brevoort)  of  the  title-page  of  the  work. 

The  Fishes  of  New  York,  described  and  arranged <Tran8actions  of  tl* 

Literary  and  Philosophical  Society  of  New-York  :  .  .  .  ,  vol.  I,  ISl.S,  pp.  3&M1^ 

pi.  1-6. 

In  the  introductory  remarks,  147  species  (and,  in  addition^  19  varieties)  are  samiofd 

np.    These  are  arranged  according  to  Shaw's  modification  of  the  Linnsan  sytlam.  ao4 

the  generic  diagnoses  are  mostly  copied  (sometimes  with  slight  verbal  modificstioDs) 
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6oin  Sbaw'B  work.    60  of  the  species  are  illustrated  (mostly  from  drawings  by  Dr. 
Akerly^  a  brother-in-law  of  Dr.  Mitcbill)  on  6  steel-plates. 

The  preceding  work  appears  to  have  been  translated  into  French  by  F.  J.  Meisser, 
I  physician  of  Brussels,  it  being  apparently  the  work  referred  to  nnder  the  title:  **  M6- 
moire  sur  richthyologie  de  TAm^riqae  Septentriunale,  par  Mitcbill,  traduction  de 
Fanglais,"  in  Vandermaelen's  Dictionnaire  des  hommes  des  lettres,  des  savans  et  des 
artistes  de  la  Belgiqne  (1837)|  p.  29.    I  have  never  seen  the  work. 

Memoir  on  Ichthyology.    The  Fishes  of  New  York  described  and  arranged.  In 

a  supplement  to  the  Memoir  on  the  same  subject,  printed  in  the  New- York  Lit- 
erary and  Philosophical  Transactions,  vol.  I,  pp.  355-492.  By  Samuel  L.  Mitcbill. 
<The  American  Monthly  Magazine  and  Critical  Review,  vol.  II  (New- York: 
1817-1818),  pp.  241-248  (February,  1818);  321-328  (March,  1818). 

In  this  supplement  42  nominal  species  are  added,  of  which  31  are  given  as  marine 

aod  11  are  enumerated  as  fresh-water;  but  two  of  the  latter  ("  the  fresh-water  eel,"  and 

*' long-jawed  fresh-water  pike,"  or  Belone)  are  really  rather  salt-  or  brackish-water 
ipecies. 

PERLE'V   (M  .  .  .  H  .  .  .   ).    Report  npon  the  Fisheries  of  the  Bay  of  Fundy. 

B;  M.  H.  Perley,  Esquire,  Her  Majesty's  Emigration  Officer  at  Saint  John,  New 

Brunswick,  .  .  .    Fredericton  :  J.  Simpson,  Printer  to  the  Queen's  Most  Excellent 

Majesty.    1851.    [8vo,  viii,  176  pp.] 

Contains  a  list  of  55  nominal  species,  of  whieh  42  are  salt/-water  and  13  fresh-water. 

Descriptive  Catalogue  [in  part]  of  the  Fishes  of  New  Brunswick  and  Nova  Scotia, 

by  M.  H.  Perley,  Esquire,  Her  Majesty's  Emigration  Officer  at  Saint  John,  New 
Brunswick.  [Second  edition]  Fredericton:  J.  Simpson,  Printer  to  the  Queen's 
Most  Excellent  Majesty.    18.'>2.    [8vo,  cover-title,  50  pp.] 

Contains  a  list  of  62  nominal  species,  of  which  49  are  salt-water  and  13  fresh- water. 
It  h  a  second  edition  of  the  catalogue  in  the  preceding  work  (pp.  116-159). 

POET  (Felipe).  Conspectus  Piscium  cubensium.  Extrait  des  Memorlas  sobre  la 
Historia  natural  de  la  isla  de  Cuba,  tome  2«,  dont  la  pagination  a  ^t^  conserve. 
Par  Felipe  Poey.  Habana,  1861 :  imprenta  de  la  viuda  de  Bareina  y  compafiia, 
calle  de  la  Reina,  num.  6.    [8vo,  title,  pp.  357-404.] 

An  extract  from  the  following  work : 

Memorias  sobre  la  Historia  natural  de  la  isla  de  Cuba,  acompaHiadas  de  sumarios 

latonis,  y  estractos  en  Fiances.  Por  Felipe  Poey,  catedratico  de  zoologia  y  de  ana- 
toniia  conparada  de  la  real  universidad  de  la  Habana,  y  socio  pundador  de  la  Soci- 
edad  Entomologica  de  Francia.  Toma2^.  Habana:  imprenta  de  la  viuda  de  Ba- 
reina, calle  de  la  Reina,  num.'  6, 1856-1858. 

Synopsis  Piscium  cubensium.    Catalogo  razonado  de  los  peces  de  la  isla  de 


Cuba,  extractado  del  Repertorio  fisico-natural  de  la  isla  de  Cuba,  Director  Felipe 
Poey,  tome  29,  piCgina  279  y  siguientes  [-465].  Por  Felipe  Poey.  Habana,  1868  : 
imprenta  de  la  viuda  de  Bareina  y  comp*,  calle  de  la  Reina,  No.  6.  [8vo,  1  title, 
pp.  279-465.] 
Although  primarily  catalogues  of  Cuban,  and  therefore  extra-limital,  forms,  they  are 
almost  indispensable  to  the  investigator  of  the  North  American  species. 

PUTNAM  (Frederick  Ward).  [Fishes  of  Essex  County,  Massachusetts.]  <Pro- 
ceedingsofthe  Essex  Institute,  vol.  I,  pp.  144,  148,  201,  .  .  .    1855-'6. 

Discontinued  after  the  third  article ;  22  species  (Percidse — ScombridsB)  were  enumer- 
ated. 

RITQTHARDT  (Johan).  Fortegnelse  over  GrSnlands  Pattedyr,  Fugle  og  Fiske,  .  .  . 
<Ri2?K  (H  .  .  .)  Gronland,  geographisk  og  statistik  beskrevet.  Ejobenhavn. 
1857. 
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Reprinted  (from  same  types)  with  rest  of  natural  history  in  the  following  work: 
Naturhtstoriske  Bidrag  til  en  Beskrivelse  af  Gronland,  af  J.  Reinhardt,  J.  C 
Schiodte,  O.  A.  L.  Morch^  C.  F.  LUtken,  J.  Lange,  H.  Rink   .  .  •   ^obenlu^u. 
LK)ni8  Kleins  Bogtrykkeri.      1857,  (pp.  20-27.) 
A  nominal  list  of  69  species,  with  references  to  original  descriptions,  or  to  the  Faau 
Groenlandica  of  Fabricius,  and  with  the  names  current  among  the  Esquimaux.    Only 
four  of  the  species  (Salmonidas)  are  fresh- water. 

The  same  list  (but  without  the  references  to  authorities)  was  translated  and  pob- 
lished  in  Etzel's  (Anton  von)  Gronland  geographisch  und  statistisch  beschrieben.  Aa$ 
danischen  Quellenschrifteu.    Stuttgart,  J.  6.  Cotta'scher  Verlag.  1860.    (pp.  582-ob4.) 

RICHARDSON  (John).  Fauna  Boreali- Americana ;  or,  the  Zoology  of  the  Nortb- 
em  Parts  of  British  America :  containing  Descriptions  of  the  Objects  of  Kat«ral 
History  Collected  on  the  late  Northern  Land  Expeditious  under  the  comniaod  of 
Captain  Sir  John  Frankliu,  R.  N.  Part  third.  The  Fish.  By  Johu  RicbardsM, 
M.  D.,  F.  R.  S.,  F.  L.  S.,  .  .  .  ,  Surgeon  and  Naturalist  to  the  £xp<^ditioDS.  Iliu»- 
trated  by  numerous  plates.  Published  under  the  authority  of  the  Right  Honoiinbl« 
the  Secretary  of  State  for  Colonial  Affairs. — London :  Richard  Bentley,  New  Bor- 
lington  street.    MDCCCXXX  VI.    [4to,  xv,  327  (-fl )  pp.,  24  pi.  (numbered  74-97;.] 

8CHCEIFFF  (Johann  David).  Beschreibung  eiuiger  nord-amerikanischer  Fiscbe, 
YorzilgUch  aus  den  Neu-Yorkischen  Gewiissern,  .  .  .  <^Schrifteu  der  Gesellscbai^ 
naturforschender  Freunde  zu  Berlin,    viii,  138-194,  1788. 

SMITH  (Jerome  Van  Crowninohield).  Natural  History  of  the  Fishes  of  lAam^ 
chusetts,  embracing  a  practical  essay  on  angling.  By  Jerome  V.  C.  Smith,  M.  D. 
[Cut.]    Boston :  Allen  and  Ticknor.    1833.    [12mo,  vii,  399  (-f  1)  pp.} 

An  exceptionally  and  even  ludicrously  erroneous  and  worthless  compilation.  It^ 
character  was  exposed  in  ^*  Remarks  on  the  *  Natural  History  of  the  Fishes  of  Mik»4* 
chusetts,  .  .  .'  Read  before  the  Boston  Society  of  Natural  History,  March  20,  l^fi^. 
By  D.  Humphreys  Storer,  M.  D.  <^ American  Journal  of  Science  and  Arts  (SilliomoVi, 
vol.  XXXVI,  July,  1839,  pp.  337-.349."  According  to  Dr.  Storer  (p.  348),  the  work  of  hii 
compatriot  contains  **  notices  of  105  species,  of  which  80  are  foreigners,  and  bat  25  atv 
found  in  the  waters  of  our  State.  Of  these  105  species,  36  are  illustrated  by  figmt^: 
of  these  36  illustrations,  but  9  accompany  species  which  are  found  on  our  coast;  of 
these  9  figures,  6  are  copied  from  *  Strtici^s  Plates  f^  and  3  from  Mitch  ill's  *  Fiffhent  gfSeic 
Yorkf  of  the  36  illustratious  [smfdl  wood-cut  figures]  contained  in  this  '  HUtwy!  oot 
one  is  drawn  from  nature.'' 

A  Catalogue  of  the  Marine  Fishes  taken  on  the  Atlantic  Coast  of  Massachu- 


setts.  .  .  .    [Also,  "  Fishes  found  in  the  Rivers,  Mountain-Streams  and  Poudsof 
Massachusetts.'']  <[Report  on  the  Geology,  Mineralogy,  Botany,  and  Zoology  of 
MassacbusettSi  ...    By  Edward  Hitchcock,   .  .   .    Boston,  1833,  pp.  553-554. 
A  list  of  52  nominal  species  of  marine  and  17  of  fresh-water  fishes. 

[Revised  Catalogue  of  the  Fishes  of  Massachusetts.]    <[0p.  cit,  1833,  pp.  •'^- 


598. 
A  list  of  102  nominal  species,  83  of  which,  (including  the  Bodiani=:Morone)  are  salt- or 

brackish- water,  and  19  fresh-water. 


A  Catalogue  of  the  Marine  and  Fresh -Water  Fishes  of  Massachusetts, 


^Op.  cit.,  second  edition.   Boston,  .  .  .  ,  1835,  pp.  534-538. 

A  list  of  the  same  character  as  the  preceding,  enumerating  106  nominal  species  (ami 
2  varieties),  of  which  89  are  salt-  or  brackish- water,  aud  17  f i  (*sl>water.  Reiithl«<'^^ 
(pp.  15-18)  in  the  ''  Catalogues  of  the  Animals  and  Plants  of  Mas-^achusetts.''  (£  i^*^ 
by  Edward  Hitchcock),  Amherst,  1835,  reprinted  (same  type)  from  the  second  edi»i»'i» 
of  the  above-cited  work. 
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The  catalogne  is  a  repetition  of  the  names  (witlioat  tlescriptions  or  remarks)  of  the 
ant  hot's  *'  Natural  History  of  the  Fishes  of  Massachusetts/' 

This  compilation  was  also  criticised  (by  Dr.  D.  H.  Storer)  in  1637  in  *'An  Exam- 
iuatiou  of  the  'Catalogue  of  the  Marine  and  Fresh- wat«r  Fishes  of  Massachusetts/  by 
J.  V.  C.  Smith,  M.  D./'  contained  in  Professor  Hitchcock's  ''  Report  on  the  Geology, 
Miueralogy,  &c,,  of  Massachusetts.  By  D.  Humphreys  Storer,  M.  D."  <[Boston  Jour- 
Dal  of  Natural  History,   .  .  .  vol.  I,  pp.  347-365,  pi.  viii  (May,  1836). 

STORER  (David  Humphreys).    A  Report  on  the  Fishes  of  Massachusetts.    By  D. 

Humphreys  Storer,  M.  D.  <[Boston  Journal  of  Natural  History,  .  .  .  ,  vol.  II,  1639, 

pp.  285^-558,  pi.  vi-viii. 
Descriptions  are  given  of  107  nominal  species,  91  of  which  are  salt- or  brackish- 
Trater,  and  16  fresh-water ;  in  the  concluding  remarks,  9  additional  undeterminate 
!9)ecies  are  indicated  as  probable  inhabitants  of  the  Massachusetts  waters. 

Supplement  to  the  Ichthyological  Report.    <CIb.,  vol.  Ill,  1841,  pp.  267-273. 

Additional  Descriptions  of,  and  Observations  on,  the  Fishes  of  Massachusetts. 

1642.    <Ib.,  IV,  1844,  pp.  175-190. 

A  second  supplement  to  the  report. 
Reports  on  the  Ichthyology  and  Herpetology  of  Massachusetts.    By  D.  Hum- 


phrpys  Storer,  M.  D.  .  .  .  <^Reports  on  the  Fishes,  Reptiles,  and  Birds  of  Massa- 
chusetts. Published  agreeably  to  an  order  of  the  legislature,  by  the  commissioners 
on  the  zoological  and  botanical  survey  of  the  State.  Boston :  Dutton  &  Weut- 
worth,  State  Printers.  ia39.  [8vo,  xii  [-f  2  1.],  426  pp.,  4  pL],  pp.  1-253,  with 
bait-title, — Fishes  of  Massachusetts, — pp.  1-202,  pi.  1-3. 

The  report  on  the  fishes  is  the  same  as  that  published  in  the  '^  Boston  Journal  of 
Natural  History,"  but  (1)  an  entirely  different  introduction  is  added,  (2)  the  supple- 
mentary observations  on  ^*  Carcharias  obscurus"  (B.  J.,  Ill,  55iS)  are  omitted,  and  (3) 
sQppleineutary  observations  are  added  (pp.  405^09)  on  several  species. 

The  plates  are  apparently  printed  from  the  same  lithographic  stones. 

A  Synopsis  of  the  Irishes  of  North  America.  .  .  .    ^Memoirs  of  the  American 

Academy  of  Arts  and  Sciences.    New  series.    Vol.  II.    (Cambridge,  1846),  pp.  253- 

T:{9  nominal  species  from  all  North  America  (including  the  West  Indies)  are  de- 
KTiljed.    Tbe  descriptions,  however,  are  mostly  inaptly  comxiiled  and  insufficient. 

A  Synopsis  of  the  Fishes  of  North  America.    By  David  Humphreys  Storer,  M.  D., 

A.  A.  S.,  .  .  .    Cambridge:    Metcalf  and  Company,  printers  to  tbe  university. 
1846.    [4to,  1  p.  1.  (=  title),  2^8  pp.]      ^ 
A  reprint,  with  separate  pagination,  title-page,  and  index,  of  the  preceeding. 

[Catalogue  of  the  Fishes  of  South  Carolina.]    <[Rei>ort  on  the  Geology  of 

8<mth  Carolina.     By  M.  Tuomey,  .  .  .     Columbia,  S.  C.   .   .  .    1848.     Appen- 
dix.— Catalogue  of  the  Fauna  of  South  Carolina.    [Edrted  by  Lewis  R.  Gibber, 
pp.  i-xxiv] — 4.  Class.    Fishes.    [By  D.  H.  Storer,  pp.  x-xiii.] 
A  nominal  list  of  140  species <23  of  which  are  fresh-water  species),  representing  90 

Rf utru,  is  given ;  it  is  little  trustworthy. 

A  Hintory  of  the  Fishes  of  Mussachnsetts.    By  David  Humphreys  Storer.    <^Me- 

muirs  of  the  American  Academy  of  Arts  and  Sciences  (Boston),  new  series,  viz : — 
(1,)  V,  pp.  49-92,  pi.  1-8,  1853; 
(2.)  V,  pp.  122-168.  pi.  9-16, 1853  ; 
(3,)  pp.  257-296,  pi.  17-23,  1855 ; 
(4,)  VI,  pp.  309-372,  pi.  24-29,  1858; 
(5,)  VIU,  pp.  389-434,  pi.  30-:?5, 1863 ; 
(6,)  IX,  pp. ,  pi.  36-39,  1867. 


44         REPORT   OF  COMMISSIONER   OF  PISH   AND  FISHERIES. 

134  species  are  described  and  (except  one — ^the  PholU  8ubbifureatu9=:Eiime9ogrQwum*% 
gubbifurcattu)  illnstrated,  and,  in  an  appendix,  a  nominal  list  (by  Mr.  Fredenck  Put- 
nam,  of  Salem)  of  21  additional  species  is  published.  Of  the  134  species^  116  are  salt-  or 
brackish- water,  and  18  fresh-water. 

A  History  of  the  Fishes  of  Massachusetts.    By  David  Humphreys  Storer,  M.  D.. 

A.  A.  S.  .  .   .    (Reprinted  from  the  Memoirs  of  the  American  Academy  of  Arts  aod 

Sciences.) — Cambridf^e and  Boston :  Welch  &,  Bigelow  and  Dakin  Sc  MetcaU  l!!*67. 

[4to,  2  p.  1.,  287  pp.,  39  pi.— pi.  39  folded.] 

As  indicated  on  the  title-page,  a  reprint  of  the  preceding,  or  rather  a  collection  oi 

extras  of  the  several  parts  of  that  work  separately  and  consecutively  paged,  and  with 

Independent  title-page  and  index. 

STORXiR  (Horatio  RobinBon).  Observations  on  the  Fishes  of  Nova  Scotia  and 
Labrador,  with  Descriptions  qf  New  Species.  .  .  .  (1850).  ^Boston  Journal  of 
Natural  History,  VI,  1857,  pp.  247-270,  pi.  7-8. 

A  list  of  29  species. 

II. 

The  following  titles  of  articles  by  the  author  are  appended  for  the  purpose  of  aff4>rd- 
ing  ready  reference  to  papers  wherein  are  given  the  reasons  for  many  of  the  cbaD^p.'* 
in  the  nomenclature  of  the  species  enumerated  in  the  catalogue.  The  articles  are  desig- 
nated in  the  sequence  adopted  in  the  classification  used  in  the  catalogue.  The  arpi- 
ments  for  the  adoption  of  the  names  used  for  the  species  of  several  families,  in  moat 
cases,  are  given  in  the  articles  on  those  families  cited. 

GILL  (Theodore  Nicholas).  Synopsis  of  the  Pleuronectoids  of  the  Eastern  Coast 
of  North  America.  .  .  .  <Proceedings  of  the  Academy  of  Natural  Scienoei»  of 
Philadelphia,  1864,  pp.  214-224. 

Synopsis  of  the  North  American  Gadoid  Fishes.    .    .    .    <P.  1863,  pp.  242-254. 

Synopsis  of  the  Family  of  the  LycodoidsB.    .    .    .    <P.  186:?,  pp.  254-2^. 

On  the  cranial  characteristics  of  Gadus  [Microgadus]  proximus,  Grd.  [type  uf 

the  genus  Microgadus].    .    .    .    <^P.  1865,  p.  69. 

Synopsis  of  the  Umnoscopoids.    .    .    .    <[P.  1863,  pp.  108-117. 

Synopsis  of  the  Cyclopteroids  of  Eastern  North  America.    .    .    .    <^P.  18&4. 

pp.  189-194. 

On  tl^e  Gobioids  of  the  Eastern  Coast  of  the  United  States.    .    .    .    -^P.  1663, 


pp.  267-271. 

—  Note  on  the  Species  of  Sebastes  of  the  Eastern  Coast  of  North  America. 
<P.  186:^,  pp.  333-335. 

—  Description  of  a    New  Species  of  Chosrojulis  from   North  Carolina. 


<P.  1863,  pp.  205-207. 

—  Synopsis  of  the  Carangoids  of  the  Eastern  Coast  of  North  America.    .... 
<P.  1862,  pp.  430-443. 

—  Catalogue  of  the  North  American  Scisenoid  Fishes.    .    .    .    ^P.  1863,  pp.  26-^ 

—  On  the  Liostominffi.    .    .    .    <^P.  1861,  pp.  89-93. 

—  On  the  Haploidonotinae.    .    .    .    <P.  1861,  pp.  100-105. 

—  Revision  of  the  Genera  of  North  American  Sciffiuinie.    .    .    .    -^P.  1861,  pp. 


79-89. 

—  On  the  Genus  Anisotremus,  Gill.    .    .    .    <^P.  1861,  pp.  105-108. 

—  Monograph  of  the  Genus  Labrax.    .    .    .    <P.  1860,  pp.  108-119. 

—  Notes  on  the  Nomenclature  of  Genera  and  Species  of  Echencidoid«.    . 
<P.  1864,  pp.  59-61. 

—  Synopsis  of  the  Eastern  American  Sharks.    .    .    .    <P.  1864,  pp.  258-26a. 
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Page 

Acanthurns 23 

Achirns 16 

Acipenser 84 

AcipenseridsB 12,  34 

Acipenfierinae 12 

Actinochir 21 

^lurichthys 83 

^tobatinst 12 

JItobatis 84 

Agonids 8,  22 

Agonins 8 

Agonns ^ 22 

Akniliakitsok 18,  19 

AlVioore 24 

Albula 82 

Albulidae 11,  32 

Alecrin 85 

Alewife 83 

Alleterato 24 

Alopeciids 12,  35 

Alopias 85 

Alosa 83 

Alutera 15 

American  angler 14 

Amerenlak 18 

Ammoccetes 36 

Ammodyte  8 29 

AmmodytidsB 10,  29 

Ammodytoidea 10 

Ammodytins 10 

Anarrhichaa 20 

AnarrhichadidflB 8,  20 

Anchovy 83 

Angelfish 24,  29,  85 

Anguilla 83 

Angmllid® 8,11 

Anisarchns 19 

AnisotremuB 28 

Antcnnariids 6,  14 

Antennariinae 6 

Antennarioidea 6 

Apeltes 16 

ApogonlchthyB 29 

Apogoxdnae 10 

Aprionodon 85 

Archagonus 22 


Page 

Archosargus. 27 

Argentininse 11 

Argyriosns. 25 

Argyroteenia 29 

ArgyrotsniniB 10 

Ariinse 11 

Anopsia 33 

Aspidophoroides 22 

Astemopleryx 20 

Astroscopus 20 

Atherina 30 

Atherinidffi 10,  30 

Aulostomoidea 6 

Aumsuog 83 

Bairdiella 27 

Balistes 15 

Balistidse 6,  15 

Balistinse 6 

Balistoidea 6 

Barb 27 

Barbero 23 

Barracuda,  northern...  80 

Basking-skark 85 

Bass 27 

black 28 

red 27 

sea 27 

spotted ^.  27 

striped 29 

Bat-fish 14,21 

Batrachidoe 8,  20 

Batrachoidea 8 

Batrachus 20 

Bellows-fish 14 

Belone 80 

Belonidffi 10,  80 

Bergall 23 

Berycidae 0,  26 

Berycoidea 9 

Big-eye 29 

Bill-fish 80 

Bishop-ray 84 

Black-bass 28 

Black-fish 23,  28 

Black-harry 28 

Black-perch 28 

29 


Page 

Black-will 28 

BlenniidflB 8,  20 

BlenniinaB 8 

Blennioidea 7,  8 

Blennius 20 

Blenny 20 

Blepharichthys 25 

Blower 15 

Blue-fish....  23,  26,  28,  29 

Blue-back 33 

Blue-perch 23 

Boca  dulce 35 

Bone  dog 36 

Bonito 24 

Bony -fish 33 

Boreogadus 17 

Box-fish,  hairy 15 

spiny 15 

Bramidae 9,  26 

Brauchiostoma 86 

Branchiostomidse. . .  13,  36 

Bream 23,  27 

Brevoortia 83 

BrosminsB 7 

Brosmius 18 

BrotulidflB 7,  18 

Brotuloidea 7 

Bunker 83 

Burgall 23 

Butter-fish 19,  20,  26 

Butterfiy-ray 34 

Bythites 18 

Bythitinae 7 

Caballa 24 

Calico 16 

Capelln 82 

Carangidae 9,  24 

Caranginae 9 

Carangops 25 

Carangus 25 

Carcharodon 35 

CareproctlnsB 8 

Careproctus 21 

Carolina  robin 21 

Casabe 25 

Cat-fish 20 
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Page 

Cat-fish,  sea 88 

Cavall^ 25 

Centriscidse 6,  15 

Centriscoidea 0 

Centtiscus 15 

Centro\)lenmus 19 

CcntrolophiuiB 9 

Centronotiiiffi 9 

Centropristis 28 

Centroscy  Ilium 86 

Cephalopterids 13,  84 

Ccratacantbus 15 

Ceratias 14 

Ceratiidse 6,  14 

Ccratoptera 84 

CetorhinidsB 12,  35 

Cetorliinus 85 

Chsnopsetta 17 

ChaetodontidK 8,  24 

Chaetodontinae 8 

Chactodontoidea 8 

Charioteer 28 

Chasmodes 20 

Chauliodontinffi 11 

Checutts 26 

Cherna  de  novero 28 

Chicharro 25 

Chuckwick 26 

Chilichthys 16 

ChilodipteridflB 10,  29 

Chilomyctenis 16 

Chirostoma 80 

Chloroscombrinffi 9 

Chloroscombrus 25 

Choerojnlis 28 

Chogset 28 

Chondrostei 12 

Chopa-banca 27 

Chub 27 

Chuss 17 

Ciliata ;  18 

Ciliatinae 7 

Cirrostomi '  18 

Citharichthya 17 

Civetta  de  mare 21 

Clupea 83 

Clupeidffl 11,83 

Clupeinse 11 

Clupeoidea 11 

Coachman 28 

Coal-fish 17 

Cocciinffi 11 

Cock-paddle 21 


•Page 

Cod-fish 17 

Codling 17,  18 

Cojinua 25 

Conger-eel 19,  83 

Congrida 11,  83 

CongrinsB 11 

Conner 23 

Comuda 35 

Coryphcena 25 

CoryphflBnidfiB 9,  25 

CoryphflBninae 9 

Coryphajnoides 17 

CottidflB 8,  22 

CottinjB 8 

Cottoidea 8 

Cottus 22 

Coverclip 16 

Cow-pilot 23 

Crab-eater 29 

Cramp-fish 34 

Crevall6 25 

Croaker 27 

Cryptacantbidae 7,  19 

Cryptacanthodes 19 

Cunner 23 

Cusk 18 

little 18 

Cybium 24 

Cyclopteridae 8,  21 

CyclopterinsB 8 

Cyclopteroidea 8 

Cyclopterus 21 

Cynoscion 26 

Cyprinodon 81 

Cyprinodontidse . ...  11,  81 

Cyprinodontinae 11 

Cyprinodon  toidea 11 

Cypselurus. . .   81 1 

Dab,  American 16 

Arctic 17 

long 16 

Massachusetts. ...  17 

rusty 16 

DactylopterinsB 8 

Dactylopterus 21 

Decapterus 25 

Dentuda 35 

Devil-fish 14,84 

Diodontidae 6,  15 

Diodontinae 6 

Diplcctrum 28 

Doctor-fish 23 

Dog-fish,  picked 36 


Dog-fish,  smooth oi 

Dollar-fish 56 

Dolphin 25 

Dormitator 21 

Dorosoma ns 

Dorosomidffi 11, 30 

Dules e^ 

Dussumieridse  U,  32 

Echeneidldse 10.  :>"' 

Echeneidoidea »') 

Echeneis 30 

Eel,  common !^3 

conger «'*'3 

Eel-pout 19 

Elacate 29 

Elacatidae 10,29 

Elasmobranchii 13 

EleotridinflB ^ 

ElopidflB 11. 32 

Elopoidea 1^ 

Elops 33 

Enchelycephali H 

Engraulidae lU  ^ 

Engraulis 33 

EphippiidBB 10,29 

Epinephelus ^ 

Erizo 1> 

Etrumeus 32 

Euchalarodus 1^ 

Eucinostomus 27 

Eugomphodus ^^ 

Enlamia ^^ 

Euleptorhamphus 31 

Eumesogrammns ^9 

Eumicrotrcmus -^ 

Ezocoetinse ^^ 

Exoccetus 30,^1 

Fair-maid '** 

Fall-shad 38 

Fat-back '^ 

Ferraro "^ 

File-fish -' 

Fishes,  true *' 

Fishing-frog ^^ 

Fistularia -^ 

Fistulariidae aj'i 

Flasher -'^ 

Flat-fish I'^ 

Flounder,  common ^" 

Flounder,  four-spotted,.  ^ 
southern  ..••  1' 

saQd 1' 

summer ^^ 
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Page 

Flying-fish 21,  80 

Flving-robin 21 

Fool-fish 13 

Fork-beard 17 

Fox-shark 35 

Friar 30 

Frog-fish 14 

Frost-fish 17 

Fundulua 31 

Gatlidffl 7,  17 

Gadinae 7 

Gadoidea 7 

Gadus 17 

Galeocerdo 35 

Galeorhinidae 12,  85 

Galeorhininse 12 

Galeorhinoidea 12 

Ganoidea 12 

Gaspcreau 33 

Qasterosteidae ....  6,  16 

Gastcrosteinse. 0 

Ga-sterosteoidea 6 

Gasterosteus 10 

GerridtB 9,  27 

Gerreoidea 9 

Ghost-fish 10 

Gilt-head 27 

Glaniostomi 12 

Globe-fish 14 

Glyphidodon 23 

Gyptocephalus 10 

Gobiidie 8,  21 

Gobiina) 8 

Gobioidea 8 

Gobiosoma 21 

Gobius 21 

Goby,  bUck 21 

scaleless 21 

Goody 27 

Goose-fish 14 

Green-fish 29 

Grubby 22 

Grunt,  striped 28 

Gulper 34 

Gurnard,  European 21 

Gymnacanthus 22 

Gymnelinae 7 

Gymnelis 18 

Qymnodontes 6 

Haddock 17 

Haddock,  Norway 23 

Hag-fish 30 

Hiemulon 28 

H^r-tail,  silvery 24 


Page 

Hake 27 

American 18 

European 18 

old  English 17 

silver 18 

squirrel ^.  17 

white 17 

Halatractus 25 

Halibut...^ 17 

Halocypsclus ,  81 

HaploidonotinflB 0 

Haplomi H 

Hannahills 28 

Hard-head 33 

Harvest-fish 26 

Hemdurgan 23 

nemibranchii 6 

Hemirhamphinaj 11 

Hemiriiamphus 31 

HemitiipteridsB 8,  23 

Hemitripterus 23 

Herring 33 

big-eyed 33 

English 33 

round 82 

spring 83 

tailor 38 

toothed 83 

Heterosomata. . .  7,  8,  9,  10 

Himantolophus 14 

Hippocampidae 6,  15 

Hippocampinse 6 

Hippocampus i  15 

HlppoglossinsB 7 

Hippoglossoides 17 

Hippoglossus 17 

Histiophorus 24 

Hoe 86 

Hoe-mother 85 

Hog-choker 16 

Hog-fish 15,  86 

Holacauthus 24 

HolocentrinsB 29 

Holocentrum 26 

Horse-crcvalld 25 

Horse-fish  . . . '. 15,  24 

Horse-mackerel 29 

Hydrargyra 81 

HydrargyrinflB 11 

Hyperoartia 13 

Hyperotxeta 13 

Hy  pleurochilus 20 

Hyporthodus 28 

j  HypsoblenniuB 20 


Page 
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PREFACE. 


The  following  supplement  to  Part  I  of  the  Constants  of  Nature,  con- 
tains, in  addition  to  determinations  published  during  the  past  two  years, 
some  materials  which  were  overlooked  in  compiling  the  original  work.  In 
it  data  are  given  for  nearly  seven  hundred  substances,  of  which  at  least  four 
hundred  are  new  since  the  publication  of  Part  I. 

Of  course  the  compiler  is  anxious  that  his  work  should  be  as  thorourfi 
as  possible,  and  hence  he  will  be  greatly  obliged  to  any  person  calling  his 
attention  to  errors  or  omissions.  He  would  also  request  investigatore  haricg 
unpublished  determinations  on  hand  to  favor  him  with  copies  of  them  for 
use  in  subsequent  supplements  or  editions.  Such  material  is  always  worth 
saving,  even  when  it  is  not  of  sufficient  value  to  warrant  publishing  by  itself. 

Few  explanations  are  needed  in  this  supplement.  The  arrangement 
and  abbreviations  are  the  same  which  were  originally  used,  with  the  excep- 
tion of  a  very  few  new  titles  for  periodicals.  These  are  abbreviated  as 
follows : — 

B.  D.  C.  G.    "Berichte  der  Deutschen  Chemischen  Gesellschaft." 

B.  H.  A.  8.  F.    "Bulletin  Hebdomadaire  de  I'Association  Scientifiqiie de 

France." 

C.  C.  or  C.  Cent.     "  Chemisches  Centralblatt."    All  references  to  thL« 

periodical  apply  only  to  the  third  or  current  series. 
Fortsch.  d.  Phys.    "Fortschritte  der  Physik." 


F.  W.  C 


Cincinnati,  March  9, 1876. 


SUPPLEMEISTT 


TO 


MLES  OF  SPECIFIC  GRAVITY,  BOILING  POINT 

AND  MELTING  POINT. 


I.  Elementary  Substances. 


Name. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point. 

*  Bromine. 

5.-24^5. 

'  Sodium. 

0.97. 

« 

0.9743.   IO^ 

*      « 

0.9735.   13°.  5.       J 

*  rotassium. 

0.8750.   13°.            1 

*                 K 

0.8766.  18°. 

•Silver. 

1032°. 

10.1053.      Slowly  cooled  from  fusion.       |^ 

10.5513.                   Ditto. 

Rolled., 

10.4476.      Ha&imered. 

"     « 

9.6323.      Granulated. 

>- 

9.8463.      Brittle. 

• 

9.553^-      Cryst.  in  laminae. 

10.4913.      Wire. 

J 

1 

li 

10.5700.      Solid.     1 

1 

1 

W        ^ 

Q.4612.      Molten,    j 
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SPECIFIC  GRA  VITY  TABLES. 


•    '  ' 

Name. 

• 

Specific  Gravity. 

Boiling  Mehing 
Point.     Point. 

*  Sulphur. 

1.87.     Amorph.  YeUow.     1 
I.9I-I.93.  «      Brown.     J 

*       « 

»       « 

2.069,      Native. 

*         n 

2.0748.  0°.     Cry«t» 

'  Selenium. 

4.406.   21°.      Cryst. 

•          n 

4.495.     Gray. 

»          « 

4.514.          «     Granular. 

. 

•         « 

4.77. 

Laminated. 

•         « 

479- 

From  alkaline 

w         « 

4.86. 

selenides. 

► 

»         « 

4.418. 

CrysL 

. 

M            « 

4.54. 

From  carbon  di- 

"            « 

4. 59-  . 

sulphide. 

"       •     « 

4.27— 4*  34>      Amorphous. 

>*            « 

4.29-4.36.      Melted.           ^ 

'•  Barium. 

3.75. 

"  Lead. 

1 1. 1603. 

18         ^ 

11.3775.      Wire. 

»        « 

11.361.      70^ 
11.07.      Molten. 

»        « 

"         « 

II-335-    <>**■ 

"  Iron. 

7.761.      Wire. 

**  Copper. 

1236'. 

«♦       « 

8.4525*      Slowly  cooled  from  fusion.        | 

»       « 

8.902.      O"*.      Plate. 

1 
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SPECIFIC  GRAVITY  TABLES. 


Name. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point. 

*  Copper. 

8.9565.     17°. 
8.945.     0°. 

3         . 

'Palladium. 

12.0. 

«        « 

12.104. 

5  Platinum. 

21.504.     I7®.6. 

•  Iridium. 

22.421.     17^5. 

'  Zinc. 

loss". 

•  Cadmium. 

8.6689.     Wire. 

. 

1 

,  Mercury. 

13.6078.     0°. 

• 

13.582.    s^^-io^ 

»       « 

13.570.     IO°-l5°. 

► 

"       « 

13.558.   I5°-2o^  , 

"Phosphorus. 

1.83676.  o^    "^ 

II          ^ 

1. 8232 1.    20®.     t 

15                 ^ 

1.80681.  44^  j 

44°.4. 

1<                 ^ 

1.74924*  40°.    ] 

■ 

IT                 ^ 

'•^9.     ioo«.       I     j^^^^^ 

' 

• 

IS                  _ 

1.6027.      200^ 

1.52867.    280°.  > 

IS                 ^ 

"          «           Amorphous. 

2.34.  0". 

1 

* 

2.148.      O^      Prepared  at  265°. 

(. 

»          « 

2.19.      0".                «        «    360°. 

1 
J 

«          « 

2.293.      0°.              « 

«    500°. 
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' ,  Hampe.    C.  C.    6.    379. 
'TroostA  Haatefeuille.    C. 
R.    78.  970. 

*  Lisenko.  B.  D.  C.  G.  5.  29. 
'DeviUe  A  Debray.    P.  M. 

(4).  50.  5G0. 
« Deville  &  Debray.    P.  M. 

(4).  50.  661. 
'  Weinhold-    P.  A.  149. 186. 
'  Baudrimont  J.  F.  P.  7. 278. 

*  HdUirtrom.  Gilb.  Ann.  20. 

397. 


w  r  Regnault.    P.  A.    62.  50.  " 
"    Regnault    P.  A    62.  60. 
"l Regnault.    P. A.    62.50." 
»  ^  Pisati  <fe  DeFranchis.   B. 
D.  C.  G.    8.  70.  » 

Pisati  &  De  Francliis.   B. 

D.  C.  G.    8.  70.  « 

Pisati  <fe  DeFraiichia.    B. 

D.  C.  G.    8.  70.  " 

Pisati  tt  DeFranchis,    B. 

•D.  C.  G.    8.  70.  » 

Pisati  <k  DeFranchis.    B. 
D.  C.  G.    8.  70.  I 


u 


i& 


16 


17 


Pisati  &  DeFranchis,  B. 

D.  C.  G.    8.  70. 
Pisati  <fc  DeFranchis.   B. 

D.  C.  G.    8.  70. 
Troost    &    Ilautefeiiille. 

B.  D.  C.  G.     7.  482. 
Troost    <fe    Hautefeuille. 

B.  D.  C.  G.     7.  482. 
Troost    <fe    Hautefeuille. 

B.  D.  C.  G.     7.  482. 
Troost    &    Hautefeuille. 

B.  D.  C.  G.     7.  482. 
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SPECIFIC  GRAVITY  TABLES, 


Name. 

Specific  Gravity. 

Boiling  Melticg 
Point.     Point. 

>  Gold. 

19.2945.     UnroUed.     1 
19.2982.     RoUed.        J 

• 

«    « 

1 

'  Carbon.     Diamond. 

3.51432.    I8^I. 

i 
1 

*        «                  ii 

3.5H3- 

»          «                         u 

3.529.    «5^ 

•       «           Charcoal     from 

1.81-1.85. 

sugar. 

'  Tin. 

7.2914. 

«»    « 

7.3395.     Wire. 

•    « 

7.143.    1  Reduced    by  H.  from^ 
7  166           stannous  chloride. 

w    « 

"    « 

7.195.      Precipitated.                     j 
7.310.      A'ter  Fusion.                 J 

"    « 

1 

"  Cerium. 

6.628.      Electrolytic.     1 
5.728.      After  Fusion.    J 

j  P-tro-a 

"       « 

1  fcb.\A- 

"  Lanthanum. 

6.049:       1 

r 
1 

i«           „ 

6.163.       J 

Electrolytic. 

* 

"  Didymium. 

6.544.      Electrolytic. 

1 

AUTHORITIES. 


'Roberts.    C.S.J.  (2).  12. 
203. 

Roberts.    C.  S.  J.  (2).  12. 

203. 
V.  Schrotter.      Jahresber- 

icht.    24.  257. 
Schrauf.        Jahresbericht. 

24.  257. 
Dufreiioy.    Jahresbericht. 

24.  258. 
Monier.  B.H.A.S.F.   14. 

13. 


'Guyton.  Nich.  J.    (1).    1.  " 

110. 
•Baudrimont.     J.  F.  P.    7.  '< 

278.  I 

•^Ramraelsberg.    B.  D.  C.  « 
G.    3.  725. 
Rammelsberg.     B.  D.  C  n 
G.    3.  725.  I 


10 


11 


la 


f  mUebiand  &  Norton.  P. 

A.  156.  471. 
Hillebrand  &  Norton.  T. 

A.  156.  471. 
Hillebrand  A  Norton.  T- 

A.  156.  473. 
Hillebrand  <t  Norti>i..  T 

A.  150.  473. 


Raramelsbeiig.      B.  D.  C.  "Hillebrand  k  Norton.   P. 

G.    3.  725.  A.  156.  474. 

Rammelsberg.      B.  D.  C. 

G.    3.  725. 


SPECIFIC  GRAVITY  TABLES. 
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II.  Fluobides,  Chlorides,  Bromides,  a^d  Iodides. 


Name. 


Formula. 


^  Strontium  fluoride. 
'  Lead  « 

'Arsenic  trifluoride. 

*  Potasaium  titanofluoride 

*  Copper  « 

'  A  m  monium  stan  nofluor- 

ide. 
■  Potassium  « 

*  Siangan ese  « 

'Potassium  zircofluoride. 

*  Nickel  a 
'Zinc  « 
M'otii:3sium  tantalofluor- 

ide. 
«       niobofluoride. 
Copper  « 


Iodine  monochloride. 
?fo<iium  chloride. 


Potassium 

c 


Ammonium  chloride. 


SrF,, 

PbF,. 

AsF,. 
K,  Ti  F,.  H,  0. 
CuTiF.4H,0. 

Am]  Sn  Fj. 

K,  Sn  F,.  H,  O. 

Mn  Sn  F,.  GH,  O. 

Co  Sn  Fj.  6H3  O. 

K,  Zr  F.. 
Ni  Zr  Fg.  6H2  0. 
Zn  Zr  Fe.  6H,  0. 

K,  Ta  F,. 
K^NbOFj-HjO. 
CuNb  O  F5.4n,0. 


Specific 
Gravity. 


I  CI. 

NaCl. 

<i 

a 
a 

Ka 

a 
« 

N  H4  CI. 


4.210. 
8.241. 
2.66.    1. 
2.992. 
2.529. 

2.887. 

3.053- 
2.307. 

2.604. 

3.582. 

2.227. 

2.255. 

4.056. 
2.813. 
2.750. 


3.263.    o® 
2.06-2.08. 
2.155.  i5°.5. 
1. 6 1 2.  960°. 

1. 918.  i5®.5. 
1.90-1.91. 
1. 6 1 2.  730®. 

1.52.  i5®.5. 


Boiling 
Point. 


64^-66*. 


ioD?5-ioi^5 


Melt. 
Point. 


24°.7- 


960**. 


730^ 


authorities. 


>-lirixler. 

'Schnider. 
Mac  Ivor 

'T<»p>oe. 
Topsoe. 
Toyisoe. 


} 


P.  A.  Ergiin- 
zangsband. 
6.622. 

.  C.N.  30. 169. 

C.  Cent.  4.76. 

C.  Cent.  4.76. 

C.Cent.  4.76. 

C.  Cent.  4.76. 

C.  Cent.  4.76. 

C.  Cent.  4.76. 


"Topsoe.  C.  Cent.  4.76. 
"Topsoe.  C.  Cent.  4.76. 
"Topsoe.  C.  Cent.  4.76. 
"Topeoe.  C.  Cent,  4.76. 
»*  Topsoe.  C.  Cent.  4.76. 
»5  Topsoe.  C.  Cent  4.76. 
»•  f  Hannay.    C.  S.  J.     (2). 

1 1 .818.    Long  series  of 

values  given. 
"Page&Keightley.  C.S.J. 
(2).  10.  56G. 


"  Holker.  P.  M.  (3)  .27.  213. 
i»Braun.  C.S.J.  *(2).  13.31. 
»  Braun.  P.  A.  154.  190. 
"  Holker.  P.  M.  (3).  27. 213. 
«r Page&Keightley.    C.S. 

J.  (2).  10.  566. 
«  Braun.    C.S.  J.  (2).  13.  31. 
«*  Braun.    P.  A.  154.  190. 
«  (  Holker.     P.  M.  (3).  27. 
\    214. 
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SPECIFIC  GRAVITY  TABLES. 


Name. 


'  Sulphxir  chloride. 


*  Strontium     « 

6 


« 

a 


^  Barium 

"Lead 

'  •  Manganese 

"  Zinc 

"Phosphorus  trichloride. 
1%         „ 


a 
« 

« 

« 


IS 

•     14 
IS 


« 
« 


« 

« 


"  Antimonic  chloride. 
"  Perchlorethylene. 
"  Silicon  tetrachloride. 


19 
M 


« 
« 


'*  Titanium 


sa 

23 

**Tin 


'^Potassium  pialladiochlo- 

ride. 
"        .«  « 

*•  Ammonium  « 

» Nickel  « 

'*  Magnesium  «     • 

"  Zinc  « 


Formula. 


S,  CI,. 


a 

c 


SrCl, 


a 


BaCl,. 
PbCV 
Mn  CI,. 
Zn  CI,. 
PCI,. 


a' 
«' 


Specific 
Gravity. 


Boiling     Melt. 
Point.    '  Point, 


Sb  Clj. 
C,  CI4. 

SiCV 

« 
' « 

TiCl,. 

« 

a 

SnCl*. 
If 

« 

K,PdClt. 

a 

Am,  Pd  Cl«. 
Ki  Pd  CV  6H,  O. 
MgPdCle.6H,0. 
Zn  Pd  Cle-  6H,  O. 


1.6970.  5**-Io^ 
1.6882. 10*^-15° 
1.6793. 1 5°-20°^ 

3.054. 
2.770.  910**. 

3.7.  I7°.5- 
2.478. 


1 .6091.  5®-io® 
1.6001.  10-15® 

1.5911.  I5°-20°j 

1 .61 294.  o^      V    o 
1 46919.  75°9.  }/^  -^ 


I910'. 

r 
'262'. 


1-^'. 


1.6595.0°. 
1.5083.  s^-io^."* 

14983.  io°-i5^ 
1.4484.  I5°-20° 

1.7487.  5°-io°. 

1.7403.  io°-i5° 

1.7322.  I5°-20?j 

2.2618.  5®-io^ 

2.2492. 1 ©''-15? 

2,2368. 1 5°-20? 


2.806 
2.739 

2.418 

2.353 

2.124 

2.359 


} 


121' 


AUTHORITIES. 


1 

3 

8 


Renault.     P.  A.  62.  50. 

Regnault.    P.  A.  62.  60. 

Regnault.    P.  A.  62.  60. 
*  Schroder.  A.  C.  P.  174.  249. 
»  Braun.    C.  S.  J.  (2).  13.  31. 
«  Braun.    P.  A.  154.  190. 
'  Kremera.     P.  A.  86.  42. 
8  Braun.     P.  A.  154.  190. 
•Schrdder.  A.  C.  P.  174.  249. 
»o  Braun.     P.  A.  154.  190. 
"  i  Regnault.    P.  A.  62.  50. 


"f  Regnault.    P.  A.  62.  50. 
"(Regnault.    P.  A.  62.  50    , 
"  (  Thorpe.  B.  D.  C.  G.  8. 331 
"  \  Thorpe.  B.  D.  C.  G.  8.  331 . 
"  Kammerer.  B.D.C.G.  8.507. 
"  Bourgoin.  B.  D.  C.  G.  8.548. 
"  [  Regnault.    P.  A.  62.  50. 

Regnault.    P.  A.  62. 50. 

Regnault.  P.  A.  62. 50. 
»  (Regnault,  P.  A,  62.  50. 
«  I  Regnault.    P.  A.  62.  50. 


90 


»^  Regnault  F.A,t'2'<' 

«  f  Regnault.  P.  A.  62.  =< 

«]  Regnault  P.A.'ii" 

«  I  Regnault  P.  A,  o:  ^*? 

^-JTopeoe.    C.  Cent  4  ' 

»Top9oe.  C.  Cent  47^. 

MToi)Soe.  C.  Cent  4.T6. 

"Topeoe.  C.  Cent  4  76. 

''^Topeoe.  C.Gent  4.7'^ 


SPECIFIC  GRA  VITY  TABLES. 
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Name. 

Formula. 

Specific 
Gravity. 

Boiling 
Point. 

MeU. 

Point.                      ! 

*  Ammonium      platin- 

'     '                                                           1 

1 

1 

chloride. 

Am,  R  Cl«, 

3.065. 

! 

'  iSodium                  « 

Na,  Pt  Cle.  6H,  0. 

2.500. 

t 

'  Magnesinm           « 

MgPtCV6H,0. 

2.437. 

1 

«         «                     « 

MgPtCVr2H3  0.  2.060. 

1 

^  Manganese            « 

MnRCV^HjO.   2.692. 

•        «                    « 

MnPtC1..12H,0.  2. 1 1 2. 

'  Iron                        « 

Fe  Pt  CI,.  6H,  0. 

2.714. 

•Copper                   « 

Cu  R  CI,.  6H,  0. 

2.734. 

•Cadmium              « 

Cd  Pt  CI,.  6Ha  0. 

2.882. 

"  Barium                  « 

Ba  Pt  CI,.  4H,  0. 

2.868. 

"Lead                      • 

Pb  Pt  CI,.  3H,  0. 

2.681. 

"  Cadmium       ammonio 

chloride. 

Cd  CI,.  2N  H,.     2.632. 

"  Barium  zinc  chloride. 

2BaCl,.ZnCl,.4H,0.  2.845. 

^'  Barium  cadmium  chlo- 

ride. 

BaCVCdCl,.4H,0. 

2.968. 

- 

**  Phoephorus     oxychlo- 

ride. 

P  0  CI,. 

1.71185.  0®. 

«         •                    « 

« 

1.6936.  10*'. 

ft 

"         «                   • 

« 

1.6181. 5I^ 

io7f23. 

"         «                    « 

« 

i.5ioo8.io7?23 

"  Phosphorus       sulpho- 

chloride. 

PS  CI,. 

1.66816,0.** 

125.® 

*  Prrophosphoric    chlo- 

ride. 

P,  0,  CI4. 

1.58.  7.** 

• 

2IO?2I5® 

°  Sulphur  bromide. 

SBr. 

2.63. 

^  Antimony  tribromide. 

Sb  Br,. 

3.473»  96.**  L. 

283.° 

90." 

"  Bismuth             « 

Bi  Br,, 

198^2° 

**  Barium  cadmium  bro- 

mide. 

BaBr,.CdBr,.  4H,0. 

3.687. 

"  Mercury  hydrogen   « 

HgBr,.HBr.4H,0. 

3.17.     Fused. 

IS" 

• 

ATJTHORITTEa. 

"Topeiioe.    C.  Cent  4.76. 

WTopsoe.    C.Cent    4.76. 

"Thorpe.  B.  D.  C.  G. 8. 330. 

•Topsoe.    CCent  4.76. 

"Topeoe.    C.Cent    4.76. 

*>  Geuther  and  Michaelis.  B. 

•Topsoe.    C.  Cent   4.76. 

"Topsoe.    CCent   4.76. 

8.  C.  16.  231. 

^Topsoe.    C-Cent   4.76. 

»  Warner.    C.  N.  27.  271. 

«  Hannay,    C.  Cent.  4.  561. 

'Topsoe.    CCent   4.76. 

"Topsoe.    C.Cent   4.76. 

«  Mac  Ivor.    C  N.  29. 179. 

•Topww-    C.Cent   4.76. 

15 

Thorpe.  B.  D.  C.  G.  8. 329. 

«MacIvor.    C.  N.  30. 191. 

^Topaoe.    CCent   4.76. 

If 

Thorpe.  B.  D.  C.  G.  8. 329. 

2*Top8oe.    C.Cent  4.  76. 

•Topeiog.    CCent   4.76. 

17  ' 

Thorpe.  B.  D.  C  G.  8. 329. 

•Thomsen.    J.F.P.  (2).  11. 

•Topsoe.    CCent   4.76. 

18 

[Thorpe.  B.  D.  C.  G.  8. 329. 

283. 

80 
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SPECIFIC  GRAVITY  TABLES. 


1 

Boil.,] 

Melt. 

Name. 

Formula. 

Specific  Gravity. 

Point  Point 

i 

*  Nickel    ammoniobro- 

1 

mide. 

Ni  Br,.  6  N  H,. 

1.837. 

1 

*  Cadmium             « 

Cd  Br,.  2  N  H,. 

3366. 

'Potassium  stannobro- 

mide. 

K,  Sn  Br,. 

3783. 

1 

*  Ammonium          « 

Am,  Sn  Br,. 

3.505. 

1 

'  Strontium    platinbro- 

mide. 

Sr  Pt  Br,.  9  H,  0. 

2.923. 

' 

•Barium                  « 

Ba  Pt-Br,.  10  H,  0. 

3.713. 

1 

'  Lead                      « 

Pb  R  Br,. 

6.025. 

•  Sodium                  « 

Na,  R  Br,.  6  H,  0. 

3.323. 

•  Potassium              « 

K,  R  Br,. 

4.541. 

'•  Ammonium           « 

Am,  Pt  Br,. 

4.200. 

"  Manganese            « 

MnPtBr,.  12H,0. 

2.759. 

» CJobalt                    « 

CoPtBr,.  12H,0. 

2.762.1    Two 
2.634.J«ampl«- 

"     «                         « 

« 

"  Nickel 

Ni  R  Br,.  6  H,  0. 

3715- 

"  Magnesium           « 

Mg  Pt  Br,.  12  H,  0. 

2.802. 

"  Zinc                        • 

Zn  Pt  Br,.  12  H,  0. 

2.877. 

1'  Phosphorus   sulphobro- 

1 

mide. 

P  S  Br,. 

2.87. 

.36.'4. 

*'  Potassium  iodide. 

KI. 

2.497, 666.® 

1 

»         «            « 

« 

666.^ 

» Silver           «    ^ 

^^ 

Agl. 

5.406,450.®  MoUen. 

1 

1 

«     «                « 

5.8167,  116.® 

1 

»     «                « 

a 

5- 56*.      Cryst. 

450.' 

»     «                « 

« 

5.681,00  >^-^i«H^ 

«     J 

« 

5.812.  ^yjrnlr'^. 

*  Carbon  tetriodide. 

CI4. 

4.32. 20.^2. 

1 

*  Sodium  platiniodide. 

Na,PtI^.6H,0. 

3707. 

"  Potassium       « 

K,  R  I,. 

5.031. 

! 

AUTHORITIES. 


'  Topsoe. 
'  Topsoe, 

•  Topsoe. 

•  Topsoe. 

•  Topsoe. 

•  Topsoe. 
^  Topsoe. 

•  Topsoe. 

•  Topsoe. 


C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 


»  Topsoe.    C.  Cent.  4.  76. 
Topsoe.    C.  Cent.  4.  76. 
f  Topsoe.    C.  Cent.  4.  76. 
1  Topsoe.    C.  Cent.  4.  76. 
Topsoe.    C.  Cent.  4.  76. 
Topsoe.    C.  Cent  4.  76. 
Topsoe.    C.  Cent  4.  76. 
Mac  Ivor.    C.  N.  29.  116. 
8  Braun.    C.  S.  J.  (2).  13.  31, 


>»  Braun.  P. 
»  fRodwell. 
«  Rodwell. 
"  ^  Rodwell, 
«  Rodwell. 
"  I  Rodwell. 
^  Gustavson. 
*  Topsoe.  C. 
^  Topsoe.    C. 


A.  154. 1». 
C.  N.  31. 4. 
C.  N.  31. 4. 
C.  N.  31. 4. 
C.  N.  31  4. 
C.  K.  51. 4. 
C.  R,  TS.  ns. 
Cent.  4.  ?'. 
Cent.  4. :? 


SPECIFIC  GRA  VITY  TABLES. 


lU 


Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point. 

1  Ammonium  platiniodide 

Am,  Pt  le.      4.610. 

'  Manganese           • 

Mn  Pile- 9  HjOJ  3.604. 

'  Iron                      « 

Fe  Ptle- 9  Hj  0.3.455. 

« Cobalt                    «          iCo  Pt  le.  9  H^  0.  3.61 8. 

>      .                        • 

Co  PtI,.  12  H,0.  3.048. 

•  Nickel 

NiPtI,.6H,0.3.976. 

'     «                       « 

NiPtI,.9H,0.'3.549. 

•  Zinc                       a 

ZnR  1^.9  Ha  0.3.689, 

'  Magnesium           « 

MgRIe.9H,0.3458. 

"Nickel  ammonioiodide   Ni  I,.  6  N  H,.    2.101. 

III.  Oxides  and  Sulphides. 


Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Melt. 
Point. 

» Ice. 

H,0. 

0.91674. 

"  Lead  dioxide. 

PbO,. 

9.045. 

"  Hematite. 

Fe,  0,. 

5.079. 

**  Alumina.    Euby. 

Al,  Oj. 

3-9  5-     Natural.           ^ 

^          m                 « 

(t 

3.7-     Artificial.            > 

'•         «          Sapphire. 

« 

3.98.      Natural.          J  * 

*^  Ruthenium  tetroxide. 

RUO4. 

40.' 

"  Magnesia. 

MgO. 

3.1932, 0.*             ^ 

» 

« 

3.2014.  0.** 

»        « 

« 

3.2482,  0.*                 1 

«        « 

M 

3.5699,  o.*>             J 

"  Lanthanum  oxide. 

La^O,. 

6.53.  17.** 

"  Didymium        « 

Di,  0.. 

6.852. 

**  Nitrous  oxide. 

N,0. 

0.9004.  0.®    L. 

-92.0 

-99.° 

"Silicon  dioxide. 

Si  0,.       . 

2.61.      Quart*. 

»     «              « 

ff 

2.247*      Assmannite. 

AXrmORITIES. 


'Topooe. 
*Top8oe. 
'  TopAoe. 
*Topaoe. 
'Topaoe. 
•Topsoe- 
'  Topsoe. 
'Topsoe. 
•Topsoe. 
"Topeoe. 


C.  Cent 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 
C.  Cent. 


4.76. 
4.76. 
4.76. 
4.  76. 
4.76. 
4.76. 
4.76. 
4.76. 
4.76. 
4.76. 


"  Banaen.    A.  C.  Phys.  (4). 

23.65. 
"  Wernicke.    C.  8.  J.  (2).  9. 

306. 
"  Neumann.    P.  A.  23. 1. 
"  r  Williams.    C.  N.  28. 101. 
»  ]  Williams.    C.  N.  28.  101. 
J«   I  Williams.    C.  N.  28.  101. 
"  Deville  and  Debray.   C.  K 

80.458. 


18 
IB 
90 
91 


Ditte.  C.  8.  J.  (2).  9.  870. 

First  sample  calcined  at 
aVF;  second  at  440°;  third 
at  dull  rmlncas,  last  at 
bright  redness. 

«aeve.    B.  8.  C.  21. 196. 
»  Cleve.    C.  S.  J.  (2).  13.  340. 
»*Will.    C.N.  28. 170. 
^  Neumann.    P.  A.  23. 1. 
»v.  Rath.    S.  J.  (3).  7.  149. 
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SPECIFIC  GRA  VITY  TABLES, 


Name. 

Formula. 

1 
Specific  Gravity. 

Boiling  Melting 
Point.    Point 

1  Silicon  dioxide. 

SiO, 

2.31 1. 1  Artificial 

«        «                 a 

« 

2.317.   >     tridymite. 

s        «                 a 

« 

2.373-  J 

♦Tin              • 

SnO,. 

6.952.      Tinstone. 

*  Zirconium  « 

ZrO,. 

5.42. 1 

Crystallized  from 

•           a              « 

« 

552.  J 

borax. 

'  Tantalic  acid. 

Ta,0,. 

7.234-7.253. 

•  Lead  sulphide. 

PbS. 

7' 5^.     Galena. 

•     «           « 

« 

6.77.  Artlf.  cryst.powdcr. 

"  Iron  disulphide. 

FeS,. 

5.042.      Pyrite.            ] 
4'Oo2.      Marcasite.       J 

"     «           « 

« 

"  Zinc  sulphide. 

ZnS: 

4.060.      Blende. 

"  Arsenic  disulphide. 

As,  S,. 

3.240.      Realgar. 

**  Antimony  trisulphide. 

Sbj  S,. 

4,603.      Subnite. 

"  Carbon  monosulphide. 

cs. 

1.66. 

"      «       disulphide. 

i    c  s,. 

1.2823,  5**-io.*'      ^ 

>7       «               « 

« 

1.2750,  io'*-i5.® 

"        «                   a 

« 

1.2676,  I5°-20.*'      J 

19        «                   a 

a 

1,2665.  i6.°o6. 

IV.  Hydrates. 


Name. 


"  Sulphuric  acid. 

"  Selenious     « 
"  Ferric  hvdrate. 


Formula. 


H,  S  O4. 

n 

H,SeOj.  , 
Fe,  O,.  .3  H,  6. 


Specific  Gravity. 

1.857.0.** 

1.85289,0.® 

3>23. 

3-77.      Precipitated. 


Boiling  Melting 
Point.  I  Point 


AUTHORITIES. 


'  G.  Rose.  B.  D.  C  G.  2. 388. 

G.  Rose  B.  D.  C.  G.  2. 388. 

.G.Rose.  B.D.C.G.  2.388. 

•  Neumann.    P.  A.  23. 1. 

6   (  Knop.    A.  C.  P.  169.  52 
and  53. 

•  1  Knop.    A.  C.  P.  159.  62 
I     and  53. 

'  Oesten.    P.  A.  100.  342. 

•  Neumann.    P.  A.  23. 1. 


Schneider.  J.  F.  P.  (2).  2.91.  «  Winkelmann.    P.  A.  K"' 


f  Neumann.    P.  A.  23. 1. 
1  Neumann.    P.  A.  23. 1. 
Neumann.    P.  A.  23. 1. 
Neumann.    P.  A.  23. 1. 
Neumann.    P.  A.  23.  1. 
Sidot.    0.  R.  81.  33. 
fRegnault.    P.  A.  62.  50. 
Regnault.    P.  A.  62.  50. 
Regnault    P.  A.  62.  50. 


692. 
»  Kolb.    Zeit  Anal.  O-tti. 

12.333. 
nMarignac  A.CPhys^  4 

22.420. 
»Topsoe.    G.  Cent  4. 76. 
«  Yorke.      P.  M.  (3'.  i^'. 

269. 
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Name. 

Formula. 

Specific  Gravity. 

Boiling  Melting 
Point,  '  Point. 

^  Ferric  hydrate. 

Fe,  0,.  H,  0. 

4.22-4.24.  Lostwithicll 

»      .            «                J 

If 

4- 1 1 .    Compact. 

>       a                « 

:0 

« 

4*  1 9*    Fibrous. 

•  Hypophosphorous 

.    hydrate. 

H,  P  0,. 

1.493,  l8.®8.     Fused. 

17.% 

*  Phosphorous           « 

H3  P  O3. 

I.65I,  2I.°2.          « 

70.°  I. 

•  Phosphoric              « 

H3  P  O4. 

1.884.  i8.°2.        «< 

38.^6. 

V.  Chlorates  and  Bbomates. 


Name. 

Formula. 

Specific  Gravity. 

Boiling    Melt. 

Point.     Point. 

1 

'  Potassium  chlorate. 

K  01  O3. 

2.323. 

•Siher               a 

AgClO,.     ' 

4.439- 

•Lead                « 

Pb  01,  Oe.  H,  0. 

3.989. 

"  Mercury  oxychlorate. 

Hg3  01, 0,.  H,  0. 

5.151. 

"  Potassium  hromate. 

K  Br  O3. 

3-218. 

"  Calcium           « 

Oa  Br,  0.  H,  0. 

3.329- 

^  Strontium        « 

Sr  Br,  0,.  H,  0. 

3.773. 

"  Barium             « 

Ba  Br,  0^,  H,  0. 

3.820. 

"Lead                 « 

PbBr,03.  H,0.  I4.950. 

"Nickel 

NiBr,Oe.  6H,0.'2.575. 

"  Copper             « 

Ou  Br,  Oe.  6  H,  0. 

2.583. 

"Magnesium      « 

Mg  Br,  Oj.  6  H,  0. 

2.289. 

"Zinc 

ZnBr,Oe.  6H,0.|2.566. 

"Cadmium         « 

Cd  Br,  Og.  2  H,  0.  3.758- 

°  Mercury  oxybromate. 

Hg,  Br,  0^.  H,  0. 

5.815. 

AUTHORITIES. 


Yorke.     P.  M.  (3).  27. 

265  and  267. 
Yorke.     P.  M.  (3).  27. 

265  and  267. 
Yorke.     P.  M.  (3).  27. 

265  and  267. 
*  Thomsen.  J.P.P.  (2).  2. 160. 


•  Thomsen.  J.F.P.  (2).  2. 160.  i "  Topsoe. 


'  Holker.  P.  M.  (3).  27.  213 

»  Topsoe.  C.  Cent.  4.  76. 

•  Topsoe.  C.  Cent.  4.  76. 

"  Topsoe*  C.  Cent  4.  76. 

"  Topsoe.  C.  Cent.  4.  76. 

"  Topsoe.  C.  Cent.  4.  76. 


*  Thomaen.  J.F.P.  (2).  2. 160.!  w  Topsoe.    C.  Cent.  4.  76. 


**  Topsoe. 
"  Topsoe. 
"  Topsoe. 
"Topsoe. 
"Topsoe. 
*  Topsoe. 
**  Topsoe. 


C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Gent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
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SPECIFIC  QRA  VITY  TABLES. 


VI.   DiTHIONATES   AND   SULPHATBS. 


Name. 

Formula. 

Specific  Gravity. 

BoUing' 
Point. 

Melt. 
Point. 

^  Lithium  dithionate. 

Li,  S,  Oe.  2  H,  0. 

2.158. 

*  Sodium           « 

Na,  S,  Oe.  2  H,  0. 

2^.189. 

'  Potassium       « 

K,  S,  0.. 

2.277. 

*  Silver              « 

Ag,  S,  Oe.  2  H,  0. 

3.605. 

•  Ammonium    « 

Am,  S,  Oj. 

1.704. 

•  Calcium          « 

Ca  S,  Oe.  4  H,  0. 

2.180. 

'  Strontium       « 

Sr  S,  Oe.  4  H,  0. 

2.373. 

'  Barium           « 

Ba  S,  0,.  4  H,  0. 

3.142. 

•Lead               « 

Pb  S,  Oe.  4  H,  0. 

3.24s. 

><>  Iron                « 

Fe  S,  Oe-  7  H,  0. 

1.875. 

^'  Manganese     « 

Mn  S,  Oe.  6  H,  0. 

1.757. 

"  Cobalt             « 

Co  S,  Oe-  8  H,  0. 

I.815. 

"  Nickel             a 

Ni  S,  Oe.  6  H,  0. 

1.908. 

* 

"  Zinc                a 

Zn  S,  Oe.  6  H,  0. 

1. 91 5. 

"  Cadmium        « 

Cd  S,  Oe-  6  H,  0. 

2.272. 

"  Magnesium     « 

Mg  S,  Oe.  6  H,  0. 

1.666. 

^^  Sodiiun  sulphate. 

Na,  S  0^.      . 

2.104. 

1280.® 

18       ^                  « 

« 

1280.^ 

"  Potassium     « 

K,  S  O4. 

2.676. 

*  Calcium        « 

Ca  S  0^. 

2.955. 

Anhydrite. 

"  Strontium     « 

Sr  S  0^. 

3.955. 

Celesdne. 

»          «                 a 

« 

3.949. 

« 

"  Barium         « 

Ba  S  0^. 

4-424. 

Barite. 

"Lead             « 

Pb  S  0,. 

6.329. 

Native.       1 
Precipitated,  j 

»      u                   « 

« 

6.212. 

**  Manganese   « 

Mn  S  0^. 

3.192. 

1 6.° 

1 

S7                 ,                     . 

Mn  S  O4.  4  H,  0. 

2.261. 

AUTHORITlJiIS. 

23.1. 

»Topsoc.    C.  Cent  4.  76.       ' 

1 
J  Topsoe.    C.  Cent.  4.  76. 

"  Neumann.    P.  A. 

«  Topsoe.    C.  Cent.  4.  76.        i 

^«  Topsoe.    C.  Cent.  4.  76. 

«  Schroder.     P.  A.  Er?:^'-*- 

»  Topsoe.    C.  Cent.  4.  76.        ' 

"  Toisoe.    C.  Cent,  4.  76. 

bd.  6.  622. 

*  Topsoe.    C,  Cent.  4.  76.        ' 

^*  Topsoe.    C.  Cent.  4.  76. 

«  Neumann.    P.  A.  28.1. 

6  Topsoe.    C.  Cent.  4.  76.        ' 

«  Topsoe.    C.  Cent.  4.  76. 

**  r  Schroder.   P.A.EiV'-^'*' 
J      bd.  6.  622. 

«  Topsoe.    C.  Cent.  4.  76.       J 

'«  Topsoe.    C.  Cent.  4.  76. 

»  Topsoe.    C.  Cent.  4.  76.       > 

T  Braun.    C.  8.  J.  (2).  13.  31. 

»  ' 

Schroder.   P-A-E?-*" 

•  Topsoe.    C.  Cent.  4.  76.        i 

I*  Braan.    P.  A.  154.  190. 

bd.  6.  622. 

•Topsoe.    C.  Cent.  4.  76.        w  Holker.   P.  M.  (3).  27.  213. 

"Pape.    P.  A.120.3fi» 

"Topsoe.    C.  Cent.  4.  76. 

»  Neumann.    P.  A.  23.  1. 

"  Topeoe.    C.  Cent. 

4.:^ 
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Name» 

Formula.          Specific  Gravity. 

Boiling 
Point. 

Melt. 
Point. 

^  Manganese  sulphate. 

MnS04.5  H,0. 

2.059,  16.° 

'Iron                   a 

FeSO^.YHjO. 

1.9854,  i6.« 

1 

>    «                      « 

u 

I.851,  15.% 

*  Nickel               « 

Ni  S  O4. 

3.643.  i6.® 

»     «                    « 

Ni  8  0,.  6  H,  0. 

2.042-2.074. 

<     «                    « 

Ni  8  0,.  7  H,  0. 

1.877,  i6.® 

' Copper              « 

CuSO^. 

3.527.  i6.^ 

>       «                           a 

Cu  8  O4.  Hj  0. 

3125.  16.** 

*       «                          a 

Cu  8  0,.  2  H,  0. 

2.808,  16.® 

i»       «                          « 

Cu  8  0^.  3  H,  0. 

2.268,  16.® 

''       «                          « 

Cu  8  O4.  6  H,  0. 

2.268,  i6.«: 

"Zinc                   « 

Zn  8  O4. 

3.435.  i6.« 

»   «                       « 

Zn  8  O4.  H,  0. 

3.215.  16.'' 

"   .                       « 

Zn  8  0,.  7  H,  0. 

1.976.  15.^5. 

»     a                                   « 

ft 

1.901,  16.® 

"  Magnesium        « 

Mg  8  0,. 

2.675,  16.** 

>'            ft                      m 

Mg  8  0,.  H,  0. 

2.281,  16.** 

H             „                         . 

Mg  8  O4.  7  H,  0. 

1. 701,  16.® 

>'            ft                      ft 

ft 

1.665.  ^S'% 

*  Glucinum          « 

Gl  8  0,.  4  H,  0. 

1.725. 

•'  Thorium            « 

Th(SO,),.  9H,0. 

2.767. 

^  »Syngenite. 

CaSO4.K2SO4.H2O. 

2.603. 

^  Ferric  potassium  alum. 

FeKlSOJ,.  12H,0. 

1.831. 

^    ft      ammonium   « 

AniK(SOj2.12H,0 

1.719. 

^  Potassium  magnesium 

sulphate. 

K,  Mg  (S  O4),. 

2.735.-2.750. 

*        ft          nickel      « 

K,  Ni  (S  O^),. 

3.086. 

"        ft          cobalt      « 

K,  Co  (S  O4),. 

3.105. 

"        ft      manganese « 

K,  Mn  (S  O4),. 

3.031. 

AUTH0R1TTF.S. 

'Pape.    P.  A.  120.  372. 

»  Pape.    P.  A.  120.  367. 

»  Zepharovich.    C.  8.  J.  (2). 

«Pape.    P.  A.  120.372. 

"Pape.    P.  A.  120.  369. 

12. 133. 

»Holkcr.     P.    M.    (3).   27. 

»*Holkcr.     P.   M.    (3).   27. 

»  Topsoe.    C.  Cent  4.  76. 

214. 

213. 

«♦  Topsoe.    C.  Cent.  4.  76. 

•Pape.    P.  A.  120.369. 

"Pape.    P.  A.  120.  374. 

«  Schroder.    B.  D.  C.  G.  7. 

*  Topsoe.    C.  Cent.  4.  76. 

"Pape.    P.  A.  120.  367. 

1117. 

•Pape.    P.A.  120.  373. 

"Pape.    P.  A.  120.  369. 

*•  Schroder.     B.  D.  C.  G.  7. 

'  Pope.    P.  A.  120.  368. 

"Pape.    P.  A.  120.  373. 

1117. 

*Pape.    P.A.  120.  370. 

» Holker.     P.   M.    (3).    27.  "  Schroder.     B.  D.  C.  G.  7. 

•Pape.    P.A.  120.371. 

213. 

1118. 

"Pape.    P.  A.  120.  371. 

»Topsoe.    C.Cent.  4.  76. 

»  Schroder.     B.  D.  C.  G.  7. 

"Pape.    P.  A.  120.371. 

"Topsoe.    B.S.  C.21.  120. 

1118. 

Supp.-B. 
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SPECIFIC  GRA  VITY  TABLES. 


VII.  Selenates  and  Chromates. 


Name. 


^  LiUiium  selenate. 

•  Sodium  • 

•  Potassium  « 
^Ammonium  « 

•  Calcium  « 
'  Glucinum  « 

•  Thorium  « 
'  Manganese  « 

"  Iron  « 

"  Nickel  « 

>»  Cobalt  « 

>«      «  « 

"  Copper  « 

"  Zinc  « 

"  Magnesium  « 
"  Cadmium  a 
"  Ammonium     hydrogen 

selenate. 
"  Sodium  potassium    « 
**  Manganese    «  « 

•*       «     ammonium    a 

•  Iron  «  « 
"  Cobalt            «  « 


S7 


«       potassium    « 


Nickel 


« 


Formula. 


Lij,  Se  O^.  H,  O. 

Na,  Se  0^. 

Na,  Se  O^.  10  H,  0. 

K,  Se  O4. 

Am,  Se  O4. 

Ca  Se  O4.  2  H,  O. 

Gl  Se  O,.  4  H,  O. 
Th  (Se  OJ,.  9  Ha  O. 

Mn  Se  O,.  2  H,  O. 

Mn  Se  O4.  5  H,  0. 

Fe  Se  O4.  7  H,  O. 

Ni  Se  O4.  6  H,  O. 

Co  Se  O4.  5  H,  O. 

Co  Se  O4.  6  Ha  0. 

Co  Se  O4.  7  H^  O. 

Cu  Se  O4.  5  Hj  O. 

Zn  Se  O4.  5  H,  O. 

Zn  Se  O4.  6  H3  0. 

Mg  Se  O4.  6  Ha  0. 

Cd  Se  O4.  2  Ha  O. 

Am  H  Se  O^. 
Na,  Se  O4.  3  Ka  Se  0^. 
Mn  K,  (Se  OJ,.  2  H,  0. 
MnAma(SeOJa.  6HaO. 
Fe  Ama(SeOJ,.  6H,0. 
Co  Am,  (Se  OJ,.  6  H,  O. 
CoKa(SeOJa.6H,0. 
Ni  K,  (Se  0,),.  6  H,  O. 


Specific    I  Boil.  iMelting 
Gravity.     Point.'  Point. 


2.439 
3.098 

1.584 

3.050 

2.162 

2.676 

2.029 

3.026 

2.949 

2.334 
2.073 

2.314 
2.512 

2.179 

2.135 

2.559 
2.591 

2.325 
1.928 

3.632 

2.409 

3.095 
3.07a 

2.093 
2.160. 

2.212 

2.514 

2.539 


AUTHORITIES. 


>  TopBoe. 
'Topsoe. 

•  Topsoe, 

♦  Topsoe. 

*  Topsoe. 

•  Topsoe. 

*  Topsoe. 
•Topsoe. 
•Topsoe. 


C.  Cent.  4.  76. 
C.  Cent  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 

B.  S.  C.  21.  121. 

C.  Cent.  4.  76. 


°  Topsoe. 
1  Topsoe. 
'  Topsoe. 
'  Topsoe. 

*  Topsoe. 

*  Topsoe. 

*  Topsoe. 
^  Topsoe. 

*  Topsoe. 

*  Topsoe. 


C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent  4.  76. 
C.  Cent  4.  76. 
C.  Cent  4.  76. 
C.  Cent  4.  76. 
C.  Cent.  4.  76. 
C.  Cent  4.  76. 
C.  Cent  4.  76. 
C.  C«nt  4.  76. 


*  Topsoe. 
»  Topsoe. 
"Topsoe. 
•*  Topsoe. 
"Topsoe. 

*  Topsoe. 
"Topsoe. 
«  Topsoe. 
"Topsoe. 


C.  Cent  4. 76. 
C.  Cent  4. 76. 
C.  Cent  4. 76. 
C.  Cent  4. 76. 
C.  Cent  4. 76. 
C.  Gent  4. 76, 
C.  Cent  4. 76. 
C.  Cent  4. 76. 
a  Cent  4. 76. 
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Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

Melting 
Point. 

^Nickel  ammonium 

selenate. 
'  Copper          «           « 
'      «       potassium    « 

*  Zinc               «           « 
'    •                  «           « 

*  «       ammonium    « 
^  Cadmium      «           « 

*  «              «           « 

*  Magnesium    «           « 
^       «      potassium    « 
"  Cadmium      «           « 
"  Silver  ammonio        « 

Ni  Am,  (Se  0,),.  6  H,  0. 
CuAm,  (Se04),.6H,0. 
Cu  K,  (Se  0,),.  6  H,  0. 
Zn  K,  (Se  OJ,.  6  H,  0. 
Zn  K,  (Se  0^),.  2  H,  0. 
ZnAm,(Se04),,6H,0. 
CdAm,  (SeOJ,.6H,0. 
CdAm,(SeOJ,.  2H,0. 
MgAm,(SeOJ,.6H,0. 
Mg  K,  (Se  0,),.  6  H,  0. 
Cd  K,  (Se  0,),.  2  H,  0. 
Ag,  (SeOJ.4NH,. 

2.228. 
2.221. 
2.527. 
2.538. 
3.2x0. 
2.200. 
2.307. 
2.897. 
2.035. 
2.336. 
3-376. 
2.854. 

"  Potassium  chromate. 
^        «         trichromate. 

"  Silver  chromate. 

"  «    ammonio  chromate. 

K,  Cr  0,. 

K,  Gr,  0,0. 

« 

Ag,  Cr  0,. 
Ag,  Cr  0,.  4  N  H,. 

2.678,  15.^5. 
2.676.  1 
2.702.  J 

5.536. 
2.717. 

VIII.  N1TBATB8,  Vanadates,  Absenates,  akd  Phosphates. 


Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

Melting 
Point. 

"  Sodium  nitrate. 

Na  NO,. 

« 

Na  NO,.  7  H,  0. 

2.246,  I5.°5. 
2.24-2.25. 
1.878.  314.^ 

1.357.  o."* 

r 
L.  above  -16° 

AUTHORITIES. 


'Topsoe. 
'Topsoe. 
'Topfloe. 
*Top8oe. 
•TopBoe. 
•Topaoe. 
'Topsoe. 
•Topsoe. 
'Topaoe. 


a  Cent.  4.  76. 
C.  Cent.  4.  76. 
a  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent.  4.  76. 
C.  Cent  4.  76. 
C.  Cent  4.  76. 
C.  Cent  4.  76. 


M  Topsoe.    C.  Cent  4.  76. 
"  Topsoe.    C.  Cent  4.  76. 
"  Topsoe.    C.  Cent  4.  76. 
WHolker.     P.    M.    (3).   27. 
213. 
r  Schroder.    A.  C.  P.  174. 
249. 
Schroder.    A.  C.  P.  174. 
249. 


14 


1ft 


>•  Rettig.    A.  C.  P.  173.  72. 
"Topsoe.    C.  Cent  4.  76. 
"Holker.      P.    M.    (3)    27. 

213. 
»  Page  &  Keightley.  C.S.J. 

(2).  10.  5G6. 
»  Braun.    C.  8.  J.  (2).  13.  31. 
n  Braun.    P.  A.  154.  190. 
«  Ditte.    B.  S.  C.  24.  366. 
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SPECIFIC  GRA  VITY  TABLES. 


Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

MelL 
Point 

^  Potassium  nitrate. 

KNO,. 

2.074.  X5.°5. 

'           a                 « 

« 

2.06. 

>         «              « 

« 

1.702.  342.°. 

«         «              « 

« 

342.* 

*  Ammonium  « 

N  H4.  N  0,. 

US'. 

•  Barium          « 

Ba  N,  Oe. 

3.228.  i7.°5- 

^  Lead              « 

Pb  N,  0,. 

4.41.  i5-°5. 

•  Bismuth  vanadate. 

5-91  f  Pucherile. 

•  Potassium  hydrogen  ar- 

senate. 

K  H,  As  0,. 

2.862. 

"  Ammonium  «          « 

Am  H3  As  O4. 

2.308. 

**          «           « phosphate 

Am  H,  P  O4. 

1.779- 

IX.  Carbon AT£3. 


Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

Melt. 
Point. 

*'  Sodium  carbonate. 

Na,  C  0,. 

2.041.  960.* 

1 

"       «                 « 

a 

960.= 

"       «                 « 

Na,  C  0,.  10  H,  0. 

1.455.  15.^5. 

**  Potassium      « 

K,  C  0,. 

2.00.  1 1 50. 

"         «               « 

u 

1150.' 

*^  Arragonite. 

Ca  C  0,. 

2.926.  1 
2.750.  J 

»  Calcite. 

« 

1 

"  Lead  carbonate. 

Pb  C  Oj. 

6.510.1  Native. 
^             -Two  lo- 
0.717.,    culitics. 

»     «            « 

a 

«  Chalybite. 

Fe  C  0,. 

3.872. 

"  Magnesite. 

Mg  C  0,. 

3.037. 

**  Dolomite 

.  CaCO,.  MgCO,. 

2.914.  ^ 
2.918.  i 

**         tt 

« 

AUTHORITIES. 


>  Holker.   P.  M.  (3).  27.  213. 
»  Page  &  Keightley.   C.S.J. 

(2).  10.  666. 
»  Braun.    C.  S.  J.  (2).  13.  31. 

*  Braun.    P.  A.  154.  190. 

*  Frankenheim.  P.  A.  93. 17. 
«  Kreniers.    P.  A.  85.  42. 

»  Holker.  P.  M.  (3).  27.  214. 

*  Frenzel.     J.  F.  P.  (2).  4. 

227. 


•  Topsoe.    C.  Cent.  4.  76. 
"»  Topsoe.    C.  Cent.  4.  76. 
"  Schroder.  B.  D.  C.  G.  1.  ^11. 
"  Braun.   C.  S.  J.  (2).  13.  31. 
»»  Braun.    P.  A.  154. 190. 
»*  Holker.     P.   M.    (3).   27. 

214. 
»  Braun.    C.  S.  J.  (2).  13. 

31. 
"  Braun.    P.  A.  154. 190. 


"  f  Neumann.  P.  A.  23  1. 
»9  \  Neumann.  P.  A.  i^  1- 
»  r  Schroder.  P.AEip"* 

bd.  6.  622. 
Schroder.  P.A.Eigini. 

bd.  6.  622. 
n  Neumann.    P.  A.  23.  L 
"Neumann.    P. A. 23.1. 
*»  (Neumann.    P.  A.  25. 1 
^  (Neumann.    P.  A.  23. 1. 
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X.     SrLIOOFLUORIDES. 


Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

Melt. 
Point. 

*  Lithium  silicofluoride. 

Li,  Sir,.    2H,0. 

2.244. 

'  Ammonium     « 

Am,  Si  F.. 

1 .970. 

'  Calcium           « 

CaSiF..    2H,0. 

2.254. 

*  Copper             « 

CuSiFe.    4H,0. 

2.535. 

»       «                       u 

CuSiFe.    6H,0. 

2.207. 

•  Nickel              « 

NiSiFe-    6H,0. 

2.109. 

^  Cobalt              a 

CoSiFe.    6H,0. 

2.067. 

'  Manganese      « 

MnSiF,.    6H,0. 

1.858. 

•  Magnesium      « 

MgSiFj.    6H,0. 

I.761. 

"Zinc 

ZnSiFe.     6H,  0. 

2.104. 

XI.    Miscellaneous  Inorganic  Compounds. 


Name. 

Formula. 

Specific 
Gravity. 

Boil. 
Point. 

Melt. 
Point. 

"  Potassium  manganicy- 

• 

anide. 

K,  Mn  Cy.. 

I.821. 

"  Potassium     cobalticy- 

anide. 

K,  Co  Cy,. 

1.9x3. 

"Thorium  platinocyan- 

ide. 

Th  Pt,  Cy,.  16H,  0. 

2.460. 

"Ammonio-cyanide    of 

silver  and  iron. 

(Fe,Ag,Cyi,.3NH,),.H,0 

2.42-2.47.  I4°2. 

"  Ammonium     ferrocy- 

anide    with  ammo- 

nium chloride. 

Am4FeCy8.2Ama.3H3O. 

1.490. 

"Potassium      selenate 

with  nickel  sulphate- 

K,Ni(SeO,)(SO,).  6H,O.J2.34. 

AUTHORITIES. 


'Topsoe. 

C.  Cent. 

4.76. 

^  Topsoe. 

C.  Cent 

4.76. 

"  Topsoe.    B.  S.  C.  21. 118. 

'Topsoe. 

C.  Cent. 

4.76. 

*  Topsoe. 

C.  Cent 

4.76. 

»*Gintl.    22.321. 

•Topaoe, 

C.  Gent 

4.76. 

•  Topsoe. 

C.  Cent. 

4.76. 

w  Topsoe.    C.Cent    4.76. 

•Topaoe. 

C.  Cent 

4.76. 

w  Topsoe. 

C.  Cent 

4.76. 

"Von  Gerichten.     B.  S.  C. 

*Top8oe. 

C.  Cent 

4.76. 

"  Topsoe. 

C.  Cent 

4.76. 

20.  80. 

■Topeoe. 

C.  Cent 

4.76. 

"Topsoe. 

C.  Cent. 

4.76. 

m 
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SPECIFIC  GRAVITY  TABLES. 


Specific 

BoU.  ;  Melt 

Name. 

Formula. 

Gravity. 

Point. 

;  Point 

'  Magnebium  niobate. 

4MgO.    NbjOft. 

4.3. 

'  Manganese         « 

4.94. 

•Cryst.  tin  compound. 

2  Sn  0,.    P,  Oj. 

3.87-3-98. 

*       M             «              a 

Sn  Og.    P,  O5. 

3.61. 

*     «    zirconium « 

Zr  O2.    P,  Oj. 

312-314. 

•  Vanadium-wagnerite. 

Ca,  V,  Og.    Ca  CI,. 

4.01.  Aittf.  cryst. 

'  Iron  nitride. 

Fes  N,. 

3.147'  Impure. 

*  Palladium  hydride. 

Pd,  H. 

11.06. 

•  Sodium             « 

Na,H. 

0.959. 

XII.    Metallic  Alloys. 


Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

"  Silver  and  copper. 

Ags  Cu,. 

9.0554.     Molten. 

"  Lead  and  palladium. 

Pb  Pd,. 

11.225. 

*•     «       «    tin. 

Pb  Sn. 

9-387.    X3**.3. 

»     «       «      « 

Pb  Sn,. 

8.777.    i3''-3. 

"     «       «    mercury. 

Pb,  Hg,. 

12.49.    17°. 

"  Tin  and  bismuth. 

Sn,  Bi. 

8.085. 

^*   «      «         « 

Sn  Bi. 

8.759. 

"  Zinc  and  antimony. 

Sb  Zn. 

6.383-6.384. 

»     «         a             « 

Sb,  Znj. 

6.327. 

^'Tin,  bismuth  and  lead. 

Pb  Sn,  Bi. 

9.194.    II®. 

»    «           «         «       « 

Pb  Sn,  Bi,. 

9.253.      20^ 

*^    «           «         «     anti- 

Bi Sb  Sn,. 

7.883.      20^ 

mony 

AUTHORITIES. 


iJoly.    C.R.  81.  268. 
«Joly.    B.  8.  C.  25.  67. 
•Knop.    A.  C.P.   159.39. 
*Knop.    A.  C.P.   159.39. 
•Knop.    A.  C.P.  159.48. 
« Hautefeuille.  C.  S.  J.  (2). 

12.  131. 
'Silvestri.   B.D.C.G.  8. 1356. 


STroost  <fe  Hautefeuille.   C. 

R.  78.  970. 
•Troost  &  Hautefeuille.   C. 

R.  78.  970. 
» Roberts.    C.  N.    31.  143. 
"  Bauer.    24.  317. 
"  Regnault.    P.  A.    53.  67. 
"  Regnault.    F.  A.    63.  67. 


"Bauer.  24.  317. 
"Regnault  P. A.  53.67. 
"Regnault  P.  A.  63.6:. 
"Cooke.  P. M. (4).  19.  *I2- 
"Cooke.  P.  M.  (4).  19.  413. 
"Regnault  P.  A.  53.67. 
« Regnault  P.  A.  52.67. 
n  Regnault    P.  A.   63.  67. 
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XIII.    Hydrocarbons. 


Boiling 

Melting 

Name. 

Formula. 

Specific  Gravity 

Point. 

Point. 

*  Amyl    hydride. 

Q  H„. 

.626.     14®. 

32°-35°. 

'  Hexyl           « 

Ce  Hj4. 

.667.     13^ 

68^-70^ 

*  Heptyl          « 

Ct  Hi,. 

.693.     12°. 

96^-98°. 

■ 

*  Octvl             « 

Q  Hij. 

.723.     13°. 

Il8°-I20°. 

^  Nonyl           « 

C,  HjQ. 

.744.     13°. 

I38**-I40°. 

•  Decatyl        « 

^10  H„. 

.758.     14^ 

i58°-i6o°. 

'  Endecatyl     « 

Cji  H,4. 

.770.     14°. 

1 76°-!  78^. 

^Duodecatyl  « 

C„  Ha,. 

.784.     14^ 

a.  200°. 

•  Ileptylene. 

C7    H,4. 

.9212.     24°. 

» 

« 

.7144.    o^ 

83^-84°. 

"  Benzol. 

C,  H,. 

.899487.    0^.   1 

i:        _ 

« 

.883573.  is°. 

u       ^ 

« 

.872627.    25°.  . 

u 

fC 

.846170.    50°. 

\i       ^ 

ff 

.818721.    75^, 

l€ 

« 

.8931.  S'^-io**.  ' 

n       ^ 

« 

.8827.  io°-i5°.  . 

l9          ^ 

« 

.8838.  15°-20^ 

AUTHORITIES. 


'  Cahours 
R.    80 

*  Cahours 

R.    80. 
'  Calioura 
R.    80. 

*  Cahonis 

R.    80. 

*Caliour8 

R.    80 


<fc  Deniar^ay.    C* 

1569. 
A  Demar9ay.    C. 

1570. 
&  Deniar9ay.    C. 
.  1570. 

&  Demar^y.    C. 
.  1571. 

&  Demar^y.    C. 
.  1571. 


"  Gahouzs  &  Demar^y.    C. 

R.    80.  1571. 
^  Cahours  &  Demar^ay.    C. 

R.    80.  1571. 
•  Cahours  <fe  Demargay.    C. 

R.    80.  1571. 
•Grimshaw   A    Schorlem- 

mer.  C.  S.  J.  (2).  11.  1073. 
wPawlow.   A.  C.  P.  173. 194. 
»  f  Plsati  &  Paterno.    C.  S. 
\     J.  (2).    12.  686. 


IS 

IS 

14 

15 

IS 
17 
IS 


Pisati  <&  Patemo.    C.  6. 

J.  (2).    12.  686. 
Pisati  &  Patenio.    C.  S, 

J.  (2).    12   686. 
Pisati  &  Patemo.    C.  S. 

J.  (2).    12.  686. 
Pisati  <fe  Patemo.    C.  S. 

J.  (2).    12.  686. 
Regnault.    P.  A.  62.  50. 
Regnault.    P.  A.  62.  50. 
I  Regnault.    P.  A.  62.  50. 
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SPECIFIC  ORA  VITY  TABLES. 


Name. 

Formula. 

Specific  Gravity 

BoUing 
Point. 

Meltiog 
Point. 

*  Benzol. 

CeH«. 

.90023. 0®.        1 

2        « 

.89502.  5®. 

3           0 

.88982.  10°. 

4           K 

.88462.  15®. 

6          « 

.87940.  20®. 

6           0 

.87417.  25«. 

7           K 

.86891.  30^ 

8          ^ 

.86362.  35*. 

•          „ 

.85829.  40*. 

10           „ 

.85291.  45®. 

11           1, 

.84748.  50*. 

IS           „ 

.84198.  55**. 

IS           ^ 

.83642.  6o^ 

14           K 

.83078. 65^ 

IS           ^ 

tf 

.82505.  70^ 

IS           „ 

.81923.  75^ 

17           „ 

.81331.  8o^ 

»  Toluol. 

C,  Hj. 

.866.  20*. 

"  Cumol. 

C,  H„. 

.87976.  0®. 

»      « 

.85870.  25®. 

n       . 

.83756. 5o^ 

»       « 

'^ 

.81585.75°. 

«       « 

.79324.  lOO^     J 

**  Meta  ethyl  toluol. 

.869.  20**. 

I58**-I59^ 

"Cymol.  From  cummin 

« 

oil. 

C,o  H14. 

.87446.  0®. 

175^1. 

«•       «                  « 

a 

.85457. 25^       J 

AUTHORITIES. 


'Adrieenz. 

442. 
Adrieenz. 

442. 
Adrieenz. 

442. 
Adrieenz. 

442. 
Adrieenz. 

442. 
Adrieenz. 

442. 
Adrieenz. 

442. 
Adrieenz. 

442. 
Adrieenz. 

442. 


B.D.C.G. 
B.D.C.G. 
B.  D.  C.  G. 
B.  D.  C.  G. 
B.D.C.G. 
B.  D.  C.  G. 
B.  D.  G.  G. 
B.  D.  C.  G. 
B.D.C.G. 


6. 

10 

6. 

11 

6. 

11 

6. 

IS 

6. 

li 

6. 

IS 

6. 

16 

6. 

17 

6. 

"] 

Adrieenz.    B.D.C.G.   6. 

442. 
Adrieenz.    B.D.C.G.    6. 

442. 
Adrieenz.    B.D.C.G.   6. 

442. 
Adrieenz.    B.  D.  C.  G.    6. 

442. 
Adrieenz.    B.D.C.G.   6. 

442. 
Adrieenz.    B.D.C.G.   6. 

442. 
Adrieenz.    B.D.C.G.   6. 

442. 
Adrieenz.    B.D.C.G.  6. 

442. 
"  Post  &  Mehrtens,  B.D.C. 
G.  8.  1551. 


>»  rpisati&Paterno.    C.8, 

J.  (2).  12.  686. 
Pisati  &  Patemo.    C.S. 

J.  (2).  12.  686, 
Pisati  &  Patemo.    C.  8 

J.  (2).  12.  686. 
Pisati  &  Patemo.    C.  S. 

J.  (2).  12.  686. 
Pisati  *  Patemo.    C.  ?• 
.    J.  (2).  12. 686. 
»*Wroblevsky.     C.  Cent.  6 
68. 
Pisati  *  Patemo.    C.  ? 

J.  (2).  12.  686. 
Pisati  &  Patemo.    ^  ^■ 

J.  (2).  12. 686. 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

^Cymol.  From  cummin 

oil. 

^10  H14. 

.82352.  20°. 

<      «                   « 

.81409.  75°. 

175^1. 

'      ff                   « 

.79307.  100°. 

.8708.  o^       1 

.8572.  20°.2.       ) 

175^ 

•      «           From  cymyl 

* 

alcohol. 

.87227.  o^ 

'      «                   « 

.85258. 25^ 

«      «                   « 

.82352.  5o^ 

177^25. 

'      «                  « 

.81209. 75°. 

'«      «                  « 

.79129. 100°. 

"      «     From  camphor. 

.87224. 0®. 

; 

"      «                « 

.85237.  25^ 

"      «                « 

.83251. 50°. 

176^55. 

i«      - 

.81230.  75^ 

IS        ^                      « 

.79122.  100°. 

'•       «                   « 

.8732. 0°. 

"      «  From  wormwood 

oil. 

.8707.  0*. 

175^ 

"      «    From  thyme  oil. 

.86542. 0°. 

.78429.  lOO**. 

"      «                 « 

»       c 

.86. 

a       ^ 

.8424. 

m.  of  8 
from   dif- 
ferent 

n       ^ 

.8638. 

sources. 

»       ^ 

.858.  16°. 

*  Dimethyl  ethyl  henzol. 

.8644.  20°. 

i8o°-i82°. 

1 

AUTHORITIES. 


Pisati  &  Patemo.     C.  8. 

0 

Pisati  <fe  Patemo. 

C.S. 

"  Beilstein  A  Kupffer.  A.  C. 

J.  (2).  12.  686. 

J.  (2).  12.  686. 

P.  170.  295. 

Piaatl  <&  Patemo.     C.  8. 

10 

Pisati  &  Paterno. 

C.S. 

18 

[  Pisati  &  Patemo.     C.S. 

J..(2).  12.  686. 

J.  (2).  12.  686. 

J.  (2).  12.  686. 

Pisati  &  Patemo.     C.  8. 
J.  (2).  12.  686. 

11 

[  Pisati  &  Paterno. 
J.  (2).  12.  686. 

C.S. 

19 

Pisati  &  Patemo.  C.  S. 
J.  (2).  12.  686. 

Beilstein  &  Kupffer.     C. 

12 

Pisati  <fe  Patemo. 

C.S. 

» Gladstone.  C.S.J.  (2).  11. 

8.  J.  (2).  12.  152. 

J.  (2).  12.  686. 

699. 

*  ^  BeiUtein  A  Kupffer.     C. 
.    8.  J.  (2).  12.  152. 

IS 

Pisati  &  Patemo. 

C.S. 

«  [Gladstone.     C.  S.J.  (2). 

J.  (2).  12.  686. 

11.  970. 

Pisati  &  Patemo.     C.  S. 
J.  (2).  12.  686. 

u 

Pisati  &  Paterno. 
J.  (2).  12.  686. 

C.S. 

92 

Gladstone.  C.  S.  J.  (2). 
11.  970. 

i 

I^sati  A  Patemo.      C.  8. 

16 

Pisati  &  Patemo. 

C.S.   «Orlowsky.     B.  S.  C.    21. 

J.  (2).  12.  686. 

J.  (2).  12.  686. 

321. 

Piaatl  &  Patemo.      C.  8. 

"  Beilstein  <fe  Kupffer. 

C.S.'**Jacobsen.     B.  8.  C.      24. 

[    J.  (2).  12.  686. 

J.  (2).  12.  152. 

73. 

2G 
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Name. 

Formula. 

Specific  Gravity 

BoUing 
Point. 

Melting 
Point. 

*  Tetramethyl  benzol. 

Cio  Hi4. 

.8816.  9*. 

196*. 

*  Normal  phenyl  butyl. 

« 

.8622.  16®. 

180*.         ] 

•  oPhenyl  isobutyl. 

a 

.89.  I5^ 

167^5. 

*/?      «            « 

« 

.8726.  i6^ 

I70°-I72*.J 

'  Methyl  diethyl  benzol. 

0,1  H^. 

.8790.  20®. 

1^5''-200*. 

*  Oil  of  citron. 

Ojo  Hij. 

.8597.  s^-icP.  ' 

T   «            « 

.8558.  io°-i5*. 

•  «            « 

.8518.  15^-20°. 

•  Caoutchin. 

.855.  o^ 

.842.  20^ 

10             „ 

I77^-I79*'- 

"  Polymer  of  isoprene. 

.866.  o^ 
.854.  2 1«. 

i76M8i^ 

»  Olibene. 

.863.  I2^ 

1 56"-!  58^. 

"  Calamus  oil. 

.8793.  o^ 

I58°-I59^ 

"  From  parsnip  oil. 

.865.  12*. 

i6o°-i64^ 

"  Camphene. 

.8481. 47''.7.     ' 

.8387.  s8°.9- 
.8211.79*7. 

1 56*-!  57". 

45°-47'- 

"          « 

.8062.  97°.7. 

*  Terebene. 

.8645.  5*-io*». 

«         « 

.8605.  io°-i5*.  [ 

"        « 

.8564.  I5*-20*. 

«        « 

.8767.  0*. 

«        « 

.8600.  20*. 

.8433-  4o^ 

.8267. 60*. 

156*. 

"        « 

.8100. 80*. 

«        « 

.7933-  xoo*'.      J 

»        « 

.8264.  15*. 

155^-157'. 

AUTHORITIES. 


- 


*  Knublauch.  Tubingen  In- 

aug.  Diss.  1872. 

*  c  Radziszewski.    B.  D.  C. 
G.  9.  260. 

Radziszewski.    B.  D.  C 

G.  9.  260. 
Radziszewski.    B.  D.  C. 

G.  9.  260. 

*  Jacobsen.    B.  8.  C.  24.  74. 

*  fRegnault.  P.  A.  62.60. 
Regnault.  P.  A.  62.60. 
Regnault.    P.  A.  62.60. 


»  r  Bouchardat.B.8.C.24.109 
"  t  Bouchardat.B.8.C.24.109 


11 


If 


Bouchardat  B.  D.C.G. 
o.  904. 

Bouchardat.  B. D.C.G. 
8.904. 

»»  Kurbatow.  A.  C.  P.  173.  1. 
"  Kurbatow.  A.  C.  P.  173.  I. 
»  V.  Gericbten.    B.  D.  C.  G. 

9.259. 
>•  f  Riban.    B.  S.  C.   24.  9. 
"  I  Riban.    B.  8.  C.  24.  9. 


"  f  Riban.  B.  8. 
"  t  Riban.  B.  8. 
«  fRegnault.  F 
«  i  Regnault  F 
«  I  Regnault.  F 
Riban.    B.S. 


M 


f 


Riban.    B.S. 
i  Riban,    B.  S, 


Riban.  B.S. 
n  Riban.  B.  S. 
»  [Riban.  B.S. 
»Orlow8ky.  B.S. 


C.  24.9. 
C.  24.9. 

.A.62.fA 
,  A.  62. 51). 
.A.  62. 50. 
C.  21.  m. 
C.  21. 1^ 
C.  21. 173. 
C.  21. 1'3. 
C.  21. 173. 
C.  21. 173. 
C.  21. 321. 


SPECIFIC  GRA  VITY  TABLES, 
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Name. 


Terebenthene. 


1 
I 

4 
I 


« 

a 
« 
« 


« 
« 

« 
c 


^  Isoterebenthene. 

9 

t 
M 
11 
11 

"From  cubeb  oil. 
"     «      clove.     « 
"     «      calamus « 
'•Oil  of  cedar. 

«     santal  wood. 

«     vitivert. 
"Petrolene. 


IT 
IB 


"Poplar  oil. 

"  Tetraterebenthene. 


**Isopropyl  acetylene. 
*Dipropargyl. 
*  Hexhydroisoxylol. 
"Tetramethyl  allene. 
*Tolyl  phenyl. 
"Benzyl  ethyl  benzol. 
*^Fhenanthrene  tetrahy- 
dride. 


Formula. 


^10  ^ir 
« 

« 

a 

« 
« 

« 

« 

« 

a 
a 

« 

a 
« 

^40    H^. 


Cft  He. 
Cg  Hi5. 
Cy  Hj,. 
Cis  Hi,. 
C,5  Hjj. 


C,A  H 


'14 


14* 


Specific  Gravity 


20°. 

6o«. 
8o^ 
loo*' 


.8767. 
.8601. 
.8436. 
.8270. 
.8105. 

•7939- 
.8586.    o*. 

.8427.  20**.28. 

.8273.  40°.  19. 

.8131.  58^32. 

.7964.  79°.24. 
.7793.     ioo«. 
.9289.    o®. 

.905.  I5«. 

•942.  o®. 
.9231.    18®. 
.9190. 
•9332. 

.8953.  5^-io^l 

.8921.  Io*'-I5^  I- 

.8888.  i5*-2o^J 
.9002. 

.977.  o^ 


Boiling 
P^int. 


.652.     II* 
.81.     IS**. 

'777'    o**. 

•9513.    9"* 
1. 01 5. 

.985. 


27^ 

i8*'.9. 


1.067. 


io^2. 


I56--5. 


175* 


264^-265*'. 
253^9. 
255^-258*. 
252^ 

255°. 


260®. 


Melting 
Point. 


85*. 

Il8M20^ 

263^-267°. 
a94»-295^ 

310^ 


Below    100®. 


—2. 


AUTHORITIES. 


Riban. 

B.  8.  C.  21.  173. 

"OgUalore.    B.  D.  C.  G.    8. 

»  Riban.    C.  R.    79.  391. 

*    Riban. 

B.  8.  C.  21.  173- 

1357. 

«  BruylantB.   B.  D.  C.  G.   8. 

•j  Riban. 

B.  8.  C.  21.  173. 

"Church.    C.S.J.  (2).    13. 

407. 

'    Riban. 

B.  8-  C.  21.  173. 

116. 

«L.  Henry.    C.S.J.  (2).  11. 

*  j  Riban. 

B.  8.  C.  21.  173. 

"Kurbatow.  A.C.P.  173.  1. 

1215. 

•  (,  lUban. 

B.  8.  C.  21.  173. 

w  Gladstone.  C.8.  J.  (2).  10. 1. 

"  Wreden.  C.  8.  J.  (2).  12. 258. 

'Riban. 

C.  R.    79.  314. 

"  Gladstone.  C.  S.J.  (2).  10. 1. 

"  L.  Henry.    B.  D.  C.  G.    8. 

Riban. 

C.  R.    79.  314. 

"  Ghidstone.  C.  8.  J.  (2).  10. 1. 

400. 

» J  Riban. 

C.  R.    79.  314. 

"  r  Regnault.    P.  A.  62.  60. 

»  Camelley.  C.  8.  J.  (2).    14. 

'•    Riban. 

C.  R.    79.  314. 

»    Regnault    P.  A.  62.  60. 

18. 

u 

Riban. 

C.  R.    79.  314. 

»  I  Regnault.    P.  A.  62.  60. 

»  Walker.  B.  D.  C.  G.  5.  686. 

u 

[Riban. 

C.  R,    79.  314. 

» Piocard.    C.  Cent    6.  4. 

»  Graebe.  C.  8.  J.  (2).  14.  70. 
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SPECIFIC  GRAVITY   TABLES. 


Name. 

• 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Meltini; 
Point. 

*  Phenyl  xylene. 

*  From  benzyl  toluol. 

*  «  phenylbromethyl. 

*  «   calamus  oil. 
'Retene. 

Ci4    H14. 
^18   Hjg. 

1. 01.    0®. 

1.049. 

.98. 

.8793-    o""- 
1.08-1. 13. 

283*^-286^ 

392*^-396^ 
278^-280**. 

1 58^-1 59^ 

• 

XIV.   Compounds  Containing  C,  H,  and  O. 


Name. 

Formula. 

Specific  Gravity 

X 

Boiling 
Point. 

!  Melt. 
Point 

•  Methyl  alcohol. 

C  H4  0. 

.7997.     i5°- 

• 

'  Ethyl 

C,  He  0. 

.815.    o^         1 
.80214.     15^    J 

>     «              « 

•     «              « 

.8150.  5°-io°.  1 

10     «              « 

1 

.8113.  io°-i5^  ' 

"     «              « 

.8072.  I5°-20°.J 

»    «              « 

.7946.  1 6^.03. 

"Propyl        « 

C,  H,  0. 

.8198.    0°.       1 
.80825.    15^    J 

14          «                       u 

« 

"Butyl          « 

C.  H„  0. 

.806.     i5«. 

"Amyl          « 

C,  H„  0. 

.8253.    o^       1 
.8146.     15®.     J 

"     «              « 

« 

"     «              « 

a 

.8255.    o«. 

130°. 

«    «              « 

« 

.808.     1 5®. 

I28^ 

"Diethyl  carbinol. 

.832.    o^         1 
.819.    16**.       j 

.116^-117®. 

AUTHORITIES. 


»Barbier.  C.S.J. (2).  13.62. 
« Weber  A  Zincke.   C.  S.  J. 

(2).    13.  166. 
»  Bandrowski.  B.  8.  C.  23. 79. 
*  Kurbatow.  C.  S.  J.  (2).  12. 

259. 
*Ekstrand.  B.  S.  C.  24.  56. 
«  Grodzki  &  Kramer.     Zeit. 

An.  Chem.    14.  103. 


7 

8 
0 

to 
u 


r  Pierre.    C.  N.    27.  93. 

Pierre.    C.  N.    27.  93. 

Regnaalt.    P.  A.  62.  50. 

Regnault    P.  A.  62.  50. 

B^naTilt.    P.  A.  62.  50. 
"  Winkelmann.    P.  A.  150. 

692. 
"f Pierre.    C.N.    27.  93. 
"I  Pierre.    C.  N.    27.  93. 
"  Pierre.    C.  N.    27.  93. 


'•/Pierre.  C.  N.  27.  ». 
"I Pierre.  C.N.  27.  fC- 
w  Pierre  &  Pnchot   B.S'-. 

20.  370. 
»•  Uy.    C.  8.  X  (2).  12  .^-^ 
»  f  Wagner  &  Seytxeff.    A. 

C.  P.    175.  868. 
«    Wagner  A  Saytieff.    A. 

C.  P.    175.  368. 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melt. 
Point. 

*  Diethyl  carbinol. 
>       «             « 

'Amylene  hydrate. 
«        «               « 

•Alcohol  from  amylene. 

*  «            a             « 

'  Ethyl  allyl  hydrate. 

'•Isohexyl  alcohol. 
"Ethyl  propyl  carbinol. 
"Heptyl  alcohol. 
"Methyl  hexyl  carbinol. 

"        K                «               « 

C,  H„  0. 

« 

C,  H„  0. 

tt 

• 

a 
« 

C,  H„  0. 
C,  H,.  0. 

u 

.831.     0".          1 
.816.     i8^        J 
.827.    0°. 

.815.   I8^ 

.827.    17°. 

.8258.    o\       ' 
.810.     19°. 
.826.    0**. 
.815.     18°. 

.83433-    o°- 

.81825.      20^*  . 

.8335.    o^       ' 

.8188.  2o^ 

.8323.     17^ 

.823.    16°. 

1 18^5. 
108°. 

I03®-I04®. 

134^ 

I34'5-I3S?5. 

175^5-177^5- 
131°-!  32°. 

i8i°-i82''.  ♦ 
179^.5. 

% 

"Ethyl  oxide. 
"Ethyl  hexyl  oxide. 

"      «               «            a 
'^     «               «            « 

"Secondary  butyl  oxide. 

i 

C«  H„  0. 

« 

Cg  Hjg.  0. 

a 
« 

.7297.  5°-io. 
.7241.  io°-i5*. 
.7185.  15^-20^ 
.7865.    o**. 
.7702.    20". 

.7S74.    40°. 
.756.    21°. 

131^1. 
120®-!  21°. 

• 

AUTHORITIES. 


*  f  Wagner  &  Saytzeff.     A. 

8 

Wagiier  &  Saytzeff.     A. 

w  Miinde.      B.  D.  C.  G.     7. 

J      C.  P.     179.  320. 

C.  P.    179.  320. 

1370. 

>  j  Wagner  &  Saytzeflf.     A. 
l     C.  P.    179.  320. 

• 

Wagner  &  Saytzeff.     A. 

w Nelson.    C.S.J.    (2).    13. 

C.  P.    179.  320. 

207. 

t 

r  Wagner  &  Saytzeflf.     A. 

10 

Oechsner  de  Coninck.  C. 

"  Schorlemmer.  C.  S.  J.  (2). 

■ 

C.  P.    179.  32Q. 

R.    82.  93. 

13.  208. 

4 

Wagner  &  Saytzeff.     A. 

u 

Oechsner  de  Coninck.  C. 

w  r  Regnault.  P.  A.    62.  50. 

I.     C.  P.    179.  320. 

R.    82.  93. 

"  ]  Regnault.  P.  A.    62.  60. 

•Miinde.      B.  D.  C.  G.     7. 

u 

fVolker.    B.  D.  C.  G.    8. 

»  I  Regnault.  P.  A.    62.  60. 

1370. 

1019. 

n 

r  Lieben.  A.  C.  P.  178.  14. 

•     FUvitzky.  A.  C.  P.   179. 

J8^ 

Volker.    B.  D.  C.  G.    8. 

»> 

Lieben.  A.  C.  P.  178.  14. 

349. 
'  ]  Flavitzky.  A.  C.  P.  179. 

1019. 

23 

I  Lieben.  A.  C.  P.  178.  14. 

^*  Grimshaw    A    Schorlem- 

»*  Kessler.    A.  C.  P.  175.  65. 

L    349. 

mer.    A.  C.  P.  170.  137. 

80 


SPECIFIC  GRAVITY  TABLES. 


Name. 


Acetic  acid. 


« 


*  Valeric    « 

*  Trimethylacetic  acid. 


^  Caproic 

»       « 

"  Oenanthic 
tt 


11 

IS 
13 
14 
» 
1« 


« 
a 

« 


"  Isononylic 


u 
tt 

a 

« 
tt 
« 

a 
« 
tt 


"  Propionic  anhydride. 


"Methyl  formate. 

^       «      acetf»te. 

"Acetate  from  amylene. 
n 

S3 


u 
tt 


« 


II 


diethyl- 
carbinol. 


24 


**  laohexyl  acetate. 


Formula. 


C]  II4  O2. 


tt 

« 

Cj  Hjo  0,. 

« 

tt 
C»  H„  O,. 

a 

« 

« 
tt 
« 
tt 
C9  H,8  Oj. 


Cg  H,o  O3. 


^3  H,  O,. 

« 


« 


C«  Hi-  0-. 


16 


Specific  Gravity 


1.0647.  5**-IO^ 

1 .0591.  10*^-15? 

I-0535-  i5°-2o° 

917.  15°. 
944.  0°. 

905.  5o«. 

9438.  o"*. 

928.  20®. 

9164.  40°. 

9345.  o". 

9278.  8°.5. 

9208.  i6''.- 

91 10.  28^ 

9359.  o^ 

9348.  9*». 

923s-  28^ 
90325.  18°. 


) 


Boiling      Melting 
Point        Point. 


173"*. 


163^163^8. 3f3-35% 


'205®. 


223^-224.     s.-io°. 


244°-246**. 


1.0169.     I5^      |i68**-i69°. 


9928.  o**. 

940. 

8909.  o**.       1 

8738.  19^     J 


30°4. 
56^-58^ 

I24°-I24*'.5. 


909 

893 


I.  o^      \ 

.    x6«.        ) 


I32«. 


149M51. 


AUTHORITIES. 


1  r  Regnault.  P.  A.    62.  60. 
*'  Regnault.  P.  A.    62.  50. 

•  I  Regnault.  P.  A.    62.  60. 

•  Ley.    C.  8.  J.  (2).  12.  350. 
»  fButlerow.    B.  8.  C.    23. 

25,  and  B.  D.  C.  G.  7. 

728. 

T  r  Lieben.  A.  C.  P.  170.  89. 
« I  Lieben.  A.  C.  P.  170.  89. 

•  I  Lieben.  A.  C.  P.  170.  89. 
w  f  Grimshaw  &  Schorlem- 

mer.  A.  C.  P.  170.  137. 

"  '  Grimshaw  A  Scborlem- 

mer.  A.  C.  P.  170.  137. 


It 


'Grimshaw  &  Schorlem- 

mer.  A.  C.  P.  170.  137. 

Grimshaw  &  Schorlem- 

mer.  A.  C.  P.  170.  137. 

Grimshaw  ife  Schorlem- 

mer.  A.  C.  P.  170.  137. 

Grimshaw  <fe  Schoriem- 

mer.  A.  C.  P.  170.  137. 

Grimshaw  ife  Schoriem- 

mer.  A.C.  P.  170.  137. 

"KuUliem.    A.  C.  P.    173.  i 

319.  I 

"Perkin.  C.  8.  J.(2).  13.  IL 


IS 


14 


15 


16 


"Volhard.    A.  C.  P.    I^ 


135. 
«Grodzki  *  Kramer.  Z<* 

An.  Chem.  14.  ICl 
M  r  Flaviteky.  A.  C  P. 

349. 
Flavitzky.  A.  C.  P. 

349. 
'  Wagner  *8eri«?ff 

C.  P.    179.  3fln 
Wagner  &  Saytwif. 
C.  P.    179.  »>5 
Oechaner  dc  Coninci'- 
R.  82,  93. 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

^  Ethyl  trimethylacetate 
'    «     caproate. 

«    «            « 

*  «     oenanthate. 

•  «     isononylate. 

C,  Hi4  0,. 
Cg  Hi,  0,. 

« 

« 
C9  H18  Oj. 
Cn  II«  0,. 

.875.    0°. 
.8898.    0*. 
.8728.     20^ 
.8596.    40°. 

.8735-     16°. 
.86406.     17^. 

ii8°5. 

166^9- 1 67^3. 

1 80°- 1 87°. 
2 1 3*^-2 1 5°. 

'Aldehyde. 
»      « 

C,  H,  0. 
•   « 

.8217.  s^-io^' 
.8173.  io°-i5°.  ' 
.8130.  I5**-20^ 

"Acetone. 

"  Diethyl  ketone. 

"  Ketone  from  amylene. 
"      «          « 

"Methyl  isopropyl   ke- 
tone. 
"Ethyl  propyl           « 
"  Di  Lsopropyl            « 
"Butyrone. 

C,  H,  0. 
C,  H„  0. 

tt 
« 

C  H„  0. 
C,HuO.    . 

.7998-    15^ 
.829.    o*'. 

.811.     19°. 

.828.    o^ 

.810.     19°. 

.811.     15°. 
.833.    0°. 

.8254.     17°: 
.82.    20**. 

53^3-S6^6. 
104*^. 
103°. 
93^-94°. 

I22°-I24°. 
I24*'-I26°. 

144**. 

"  Propylene  glycol. 
*  Butvlene         « 

"  Amylene        « 

C3  Hg  Oj. 

C4  Hio  0,. 
« 

C5  Hia  0,. 

« 

1.053.   I9^ 
1. 01 89.  0°. 

1.0059.     ^7°-5-. 

.9945.  o^     j 

.9800.    19°.     J 

2I6^ 
191°-!  92. 

i87°.5. 

• 

AtJTHORITIES. 


^  Butlerow.    B.  D-  C.  G.    7. 

728. 
» r  Lieben.  A.  C.  P.  170.  89. 
5    Lieben.  A.  C.  P..  170.  89. 

*  I  Lioben.  A.  0.  P.  170.  89. 

*  Grimshaw    &    Schorlem- 

mer.    A.  C.  P.    170.  137. 

*  KuUhem.    A.  C.  P.     173. 

319. 

'  Regnault.  P.  A.  62.  50. 
Regnault.  P.  A.  62.  50. 
K«gnault.  P.  A.  62.  60. 


9 


Grodzki  <fe  Kraemer.  Zeit. 
Ann.  Chem.  14.  103. 
Wagner  &  Saytzeff.     A. 

C.  P.  179.  323. 
Wagner  &  Saytzeff.     A . 

C.  P.  179.  323. 
Wagner  <fe  Saytzeff.     A. 

C.  P.  179.  323. 
Wagner  &  Sa3rtzeff.     A. 
C.  P.  179.  323. 
»*Munde.    C.S.J.  (2).    13. 

247. 
w  Oechsner.  B.  8.  C.   24.  99. 


"  Munde.    C.  S.  J.  (2).    13. 

247. 
"Kurtz.,A.  C.  P.    161.  207. 
«  Reboul.   C.  R.     79.  169. 
**  C  Grabowski    <fc    Saytzeff. 

A.  C.  P.  179.  333. 
"  1  Grabowski    &    Saytzeff. 

[     A.  C.  P.   179.  333. 
**  r  Wagner  <t  Saytzeff.     A. 

J      C.  P.   179.  309. 
^  j  Wagner  &  Saytzeff.      A. 

[     C.  P.   179.  309. 


82 


SPECIFIC  GRAVITY  TABLES. 


• 

Name, 

Pormnla. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point 

*  Amylene    glycol. 

C,  Hi.  0.. 

.9987.    c^       1 
.9843.    ^i^S.  J 

2o6^ 

<           «                    a 

u 

•Ethylidene  diacetate. 

C«  Hjo  O4. 

1.060.    12°. 

I65*»-I68^ 

*  Propylene           «« 

Ct  H„  O4. 

1.070.     19®. 

209°-2IO^ 

*  Propyl  carbonate. 

Ct  H,4  0,. 

.968.    22°. 

i56°-i6o^ 

•  Ethyl  oxalate. 

Ce  Hjo  O4. 

i.ioio.  5^-10°. 

^     «           « 

« 

1.0953.10^-15°.  [ 

•     «           « 

« 

I.o898.I5^2o^ 

•  Propyl     « 

Cs  H,4  O4. 

1. 01 8.     22^ 

209'''-2II®. 

"Butyl       « 

Cjo  H18  O4. 

1.002.     14^ 

"  Methyl  sebate. 

Cii  H„  O4. 

287^ 

38«. 

"Ethyl         « 

Cl4  H^  O4. 

307°. 

3°-5. 

"  Amyl         « 

Cao  H„  O4. 

.951.    18®. 

366^ 

"Ethyl  tetramethylsuc- 

• 

cinate. 

1. 012.    0°. 

230**-23l'. 

«         «                                  H 

1. 001 5.     i3*»5. 

>•     «       acetosuccinate. 

C,o  H„  Oj. 

1.079.    21**. 

26o°-263^ 

"     «       acetomalonate. 

C,  H,4  O5. 

1.080.    23*. 

238°-240°. 

"  Methyl  malonate. 

€5  Ha  O4. 

1. 1 35.    22°. 

I75**-I8o^ 

»  Ethyl  acrylate. 
«>      a               « 

.9252.  0®.      ^ 
.9136.    15°. 

IOI®-I02*. 

'*     «      glycerate. 

Cj  H,o  O4. 

1. 1 93.    6°. 

23O°-240^ 

"     «      allylacetate. 

Cj  Hi4  Oj. 

.982.    20°. 

"     «      glycoUate. 

C4  H,  0,. 

I0333- 

I5o^ 

. ^ 

AUTHORITIES. 


Flavitzky.  A.  C.  P.   179. 
353. 

Flavitzky.  A.  C.  P.   179. 
[     353. 
R.  Schiff.    B.  D.  C.  G.  9. 

306. 
Reboul.  C.  R.  79.  160. 
Cahours.    C.  R.    77.  746. 
rRegnault.  P.  A.    62.  50. 
]  Regnault.  P.  A.    62.  50. 
»  I  Regnault.  P.  A.    62.  50. 


'  CahouTB.  Les  Mondes.  32. 

280. 
10  Cahours.    C.  Cent.    5.  20. 
"  Neison.  C.  N.  32.  298. 
"  Neiaon.  C.  N.  32.  298. 
"  Neison.  C.  N.  32.  298. 
"  r  HeU  A  Wittekind.     B. 

D.  C.  G.    7.  319. 
»i  Hell  <fc  Wittekind.    B. 

D.  C.  G.    7.  319. 
»•  Conrad.    B.  8.  C.    23.  73. 
"  Ehrlich.    B.  S.  C.    23.  73. 


"  Osterland.  C.  a  J.  (2)-  ^'• 

142. 
«» f  Caspary  &  ToUens.  B.  ^ 

1     C.  20.  868. 
» r  Caspary  &  Tollcns.  B.  ^ 

I      C.  20.368. 
aLHeniy.   B.D.C.G.  i 

701. 
«  Zeidler.    B.  8.  C.  23.  :3. 
»  Fahlbeig.  J.  F.  P.  {2'-  " 

340. 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

^  Ethyl  pivalate  * 

C,  H„  0, 

.8773.  o^     1 

.8535.     25^      J 

Ii8**.5. 

'    a     diallyloxalate. 

C,o  Hu  0,. 

« 

.9873.    o». 

.97x8.    18°. 

2I3^6. 

*Pyroterebic  acid. 

0.  H„  0, 

1.006.    26°. 

207<>. 

5**-6^ 

'Acid  from  peti'oleum. 

.982.   0**. 

.969.  230 

258**-26i®. 

*  Ether  of  above  acid. 

*  «      «        «         <f 

Cj,  H^  0^ 

u 

.939.    o^ 
.919.     27». 

236^-240^ 

"Propyl  salicylate. 

Cio  Hij'O,. 

I.02I.      2X®. 

238**-24o'. 

"  Glycerin. 

C,  H.  0,. 

1.2609. 

"       « 

a 

290^08. 

"       ■         cryst. 

u 

1. 261.      1 5^.5. 

15^5. 

'*  Glycerin  ether. 

Cg  H,o  0,. 

1.0907.      18°. 

I7o**-I72^ 

"       «             « 

« 

1. 16  I6^ 

"Cane  sugar. 

Cu  Hj,  Oil. 

1.S951.    15**- 

"    «       « 

a 

1.63. 

"Aldol. 

C,H,0, 

1. 1208.    0°. 

»     « 

« 

1. 1094.    16°.    • 

*     « 

« 

1. 08 1 9.   49®.6. 

'^  Dibutylated  ethyl  ace- 

to  acetate. 

Q4  Hj,  0,. 

.947.     10. 

25o'*-253*. 

••Derivative  of  amy!  al- 

^ 

dehyde. 

Cio  Hjg  0,. 

.861.  o^       I 

i87°-i9i°. 

"^        «              .       « 

« 

.851.  14°.      J 

AUTHORITIES. 


V  Friedel  A  Silva.   C.S.J. 

J     (2).  II.  1127. 
»1  Priedel  &  Silva.    C.  S.  J. 

I     (2).  11.  1127. 
' '  A.  Saytzeff.     B.  D.  C.  G. 

I     9.  77. 
♦!  A.Saytzeff.    B.  D.  C.  G. 

9.  77. 
*Mielck.  A.C.  P.    180.  52. 

•  I  Hell  A  Medinger.    B.  D. 
j     C.  G.  7.  1218. 

*  J  Hell  A  Medinger.    B.  D. 
I    C.  G.  7.  1218. 


«  r  Hell  A  Medinger.    B.  D. 

C.  G.  7.  1218. 
»  ^  Hell  A  Medinger.    B.  D. 

[     C.  G.  7.  1218. 
^^  Cahouis.  Les  Mondes.  32. 

280. 
"  Godeflfroy.  C.  Cent.  6.  34. 
^'  Oppenheim  A  Salzniann. 

C.  S.  J.  (2).   13.  442. 
"  R008.    C.  N.    33.  39. 
"  Gegerfelt.    24.  401. 
»  Zotta.    A.  C.  P.   174.  87. 


"  Maumen6.  B.  S.  C.  22.  3.3. 
"  Dwbninfaut.     See  B.  S.  C. 

22.  33. 
w  r  Wurtz.  B.  S.  C.   18.  4.30. 
»»'  Wurtz.  B.  S.  C.   18.  430. 
«  I  Wurtz.  B.  S.  C.  18.  4m. 
«  Mixter.     B.  D.  C.  G.     7. 

601. 
"fGossAHell.    B.D.  CO. 
8.  372. 
GossAHell.    B.D.C.G. 
8.  372. 


•  Compare  with  Ethyl  Trimethylacetate. 

Supp.-C. 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Mftltine 
Point 

*  Pinacolin.     Synthetic. 

C.  Hi,  0. 

.830.  o«.          1 

•        «                     « 

« 

.791.  5o^      J 

io6^ 

'         «     From  acetone. 

« 

.823.  o*'.          \ 

«           «                     a 

ff 

.787.  50**.      J 

^  Methyl  amyl  pinacolin 

C,  Hi,  0. 

.842.  o^       1 
.825.  21®.      J 

I3i°.5-i32«.5 

^  Butyl  ethyl           « 
^     «         «               « 

« 
« 

.831.  0*.       \ 
.810.  21®. 

I25°.5-I26^ 

•  Ethyl  amyl           « 
10     «         «              « 

C  H„  0. 

.845.  o^          1 

.829.- 2 1^      J 

I5o^5-I5I^5 

*^  Pinacolic  alcohol. 

C,  H,4  0. 

.8347.  0°. 

I2o^5. 

"  Diacetone      « 

Ce  Hi,  0,. 

.9306.  25®. 

i63«.5.i64^5 

"  Propargyl  acetate. 

C^  H,  0,. 

1. 0031.  12°. 

I24''-I25°. 

"Phenylethyl  a 

Cio  Hj,  0,. 

1.05.  17®. 

2I3*-2l6°. 

1*  Phenylacetone. 

C,  Hio  0. 

1. 010.  3". 

2X5^ 

*•  Phenyl  propyl  alcohol. 

C,  H»  0. 

1.008.   i8^ 

235. 

"       «           «      ketone. 

Cio  Hj,  0. 

.990.   15^ 

220®-222**. 

>•       «           «           « 

« 

.992.   15^ 

2l8°-22I^ 

"  Propyl  phenate. 

C,H„0. 

.968.  20°. 

I90°-I9I^ 

*  Acetophenone  alcohol 

1. 01 3. 

2O2**-203®. 

"Benzyl  phenylacetate. 

^15  Hi4  0,. 

I.IOI. 

317^-319'. 

*•  Ngai  camphor. 

Cjo  Hi8  0. 

1.02. 

J04°. 

"  Anethol. 

C,o  Hi,  0. 

.984.  20''. 

**  Acetocinnamone. 

Cio  Hjo  0. 

1.008. 

240**-24I°. 

*  Phloryl  ethyl  ether. 

Cio  H,4  0. 

.9323.   i^ 

2I5**-2I7^ 

«  Phenol. 

CeHeO. 

i.(yjo().  38°. 

36°. 

"         n 

R 

1.066.    Cryst. 

I8o*»-I8o^5. 

J40''-4I''- 

AUTHORITIES. 


Butlerow.  A.C.  P.  174. 

127. 
Butlerow.   A.C.  P.  174. 

127. 
Butlerow.  A.C. P.  174. 

127. 
Butlerow.  A.C.P.  174. 

127. 
'  Wichnegradsky.     B.  D. 

C.  G.  8.  541. 
Wichnegradsky.     B.  D. 

C.  G.  8.  541. 
Wichnegradsky.     B.  D. 

C.  G.  8.  541. 
Wichnegradsky.     B.  D. 

C.  G.  8.  641. 


»  f  Wichnegradsky.     B.  D. 
C.  G.  8.  541.  * 

B.  D. 


10 


I  Wichnegradsky. 
[     C.  G.  8.  541. 


"  Friedel  &  Silva.    C.  8.  J. 

(2).  11.  488. 
"Heintz.    A.  C.  P.   178.349. 
"  L.  Henry.    C.  S.  J.  (2).  11. 

1123. 
"  Radsisewski.  C.  Cent.  5. 261 
»  Radsisewski.     B.  D.  C.  G. 

3.199. 
i«Rughelmer.    A.  C.  P.  172. 

128. 
"  Schmidt  <fc  Piebei^.    C.S. 

J.  (2).  12.  76. 


«  Popow.  B.  D.  C.  G.  6. 5* 
"Cahours.  LesMondes.  3i 

.280. 
"Emmerling&Engler,  B. 

D.  C.  G.  6. 1006. 
»Slawik.   C.S.J.(2).n-^- 
"Plowman.  C.  8.  J. '2.1- 

582. 
»Landolph.    C.B.82.22:. 
«  Engler  &  Leist    B.  S.  C 

20.204. 
«Sigel.    A.  C.  P.  170. 345. 
"Zotte.    A.C.P.n4.«T. 
«  HambeiK.    B.  D.  C.  G.  4- 

751. 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melting 
Point. 

» Phenol. 

CeH.0. 

I -05433.  40^  ] 

t      ^ 

1.04663.    50°. 

s        ^ 

1.03804.   60°. 

4           g 

1.02890.    70®.    - 

/ 

i          « 

1. 01 950.   80®. 

«           ^ 

1.01015.  90°. 

T           J 

1. 001 16.  Ioo^J 

'      «       From  tar. 

1.0558.  46°. 
1.0463.  56°. 

1 82°.  I. 

38°-4o''. 

"      «          From  para- 

1 

oxybenzoic  acid. 

1.Q567.  46°.   1- 

1 82°.  I. 

38Mo^ 

»      «                         « 

1.0470.  56°.  j 

"      «         From  salicy- 

^ 

lic  acid. 

1.0560.  46®.    - 

1 82°.  I. 

39^ 

"^      «                          « 

1.0467.  56°.  J 

"      «       From  oxyben- 
zoic  acid. 

1.0559.  46^ 
1.0476.  56 .  . 

i82°.3i82°.5 

39°.5. 

>'      •                          <i 

« 

"Eiigenol. 

Cio  Hi,  O,. 

1.066.  15°. 

25I^8. 

'*  Methyl  eugenol. 

Cii  H,^  Oj. 

1.046.  15®. 

262^.5. 

"  Ethyl           « 

Ci,  Hu  Oj. 

a 

1.026.  0°. 
1.0117.  18^.5. 

252°-254°. 

*  Carvol. 

Cjo  Hi4  0. 

.9530.  20®. 

"  Dill  carvol. 

« 

.9562.  20®. 

227°. 

°  Thymol. 

u 

1. 009 1 36.  o^ 
.92424.   100®.  , 

244°.7. 

»       « 

« 

AUTHORITIES. 


'  Adrieenz. 

B.D.C.G.  6. 

• 

r  Ladenburg. 

B.  D.  C.  G. 

"Church.    C.S.J.    (2).   13. 

443. 

7.  1687. 

115. 

Adrieenz. 

B.  D.  C.  G.  6. 

10 

Ladenburg. 

B.  D.  C.  G. 

18 

'  Wassemiann.  A.  C.  P. 

443. 

7.  1687. 

179.  376. 

Adrieenz. 

B.D.C.G.  6. 

u 

Ladenburg. 

B.  D.  C.  G.  » 

Wassennann.  A.  C.  P. 

443. 

7.  1687. 

[     179. 376. 

Adrieenz. 

B.D.C.G.  6. 

IS 

Ladenbuig. 

B.  D.  C.  G. 

» 

f  Gladstone.  C.S.J.    (2). 

443. 

7.  1687. 

10.1. 

Adrieenz. 

B.D.C.G.  6. 

18 

Ladenburg. 

B.  D.  C.  G. 

n  - 

Gladstone.    C.  S.  J.  (2;. 

443. 

7.  1687. 

[      10.  1. 

Adrieenz. 

B.D.C.G.  6. 

U 

Ladenburg. 

B.D.C.G.  « 

r  Piaati  &  Patemo.    B.  D. 

443. 

7.  1687. 

C.  G.  8.  71. 

Adrieenz. 

B.D.C.G.  6. 

16 

Ladenburg. 

B.  D.  C.  G. 

»  1  Pisati  &  Patemo.    B.  D. 
[     C.  G.  8.  71. 

[    443. 

7.  1687. 

'/Ladenbuig.    B.  D.  C.  G. 

w  Church.    C.  8 

.  J.  (2).  13. 

L    7.  1687. 

113. 
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1      Boiline      Melting 

Name. 

Formula. 

Specific  Gravity 

Point. 

Point 

*  Cymothymol. 

Cio  Hi4  0. 

X.OX068.  0®. 

245°.8. 

*  Methyl  thymol. 

Cu  Hjj  0. 

.953898.  o\     \ 

.869281.  Ioo^J 

>       «            « 

« 

2I6^7. 

«       «            « 

« 

.954314.  o^   j 
.870459.  100°.  J 

2i6°.8. 

*      «            « 

a 

•  Acetyl        « 

Cii  Hig  0,. 

1.009.  0°.      From 
^           -mttural 
.924,  100°  J  thymol 

244^7. 

^        a                « 

« 

*        «                « 

« 

"^   From 

I.OIO.O**.     cymo- 
J  thymol 

245°.8. 

•Menthol.  1       Two 
"        «         J  specimens. 

» 

« 

.9515.    20®. 
.9394.    20**. 

225^ 
225^ 

"Myristicol. 

« 

.9466.    20®. 

224^ 

"  Citronelloll      Two 
"         «         ,  specimens. 

Cio  H,a  0. 

.8742.    20°. 

200". 

« 

.875.    20*. 

200*. 

"  Absinthol. 

« 

.9267.    20®. 

217°. 

"  Oil  of  Melaleuca  erici- 

folia. 

Cio  Hia  0. 

.8960.    20**. 

173'. 

"  ^     «           «       linari- 

folia. 

« 

.8985.    20°. 

173''. 

"  «     «           Eucalyptus 

oleosa. 

« 

.9075.    20®. 

I7i*'-i76°. 

"  Cajeputol. 

« 

.9160.    20°. 

174^ 

"  Furfurol. 

C»  H,  0,. 

1.006.    27**. 

I68^ 

»  Cholesterine. 

C^e  H^  0. 

1. 046- 1. 047.  20®. 

— 

AUTHORITIEa 


Pisati  &  Patemo.     B.  D. 

C.  G.  8.  71. 
Pisati  &  Patemo.     B.D. 

C.  G.  8.  71. 
Pisati  &  Patemo.     B.  D. 

C.  G.  8.  71. 
Pisati  &  Patemo.     B.  D. 

C.  G.  8.  71. 
Pisati  (&  Patemo.     B.  D. 

C.  G.  8.  71. 
f  Patemo.    C.S.J.  (2).  13. 

638. 
Patemo.    C.S.J.  (2).  13. 

a38. 


8  r  Patemo.    C.8.J.(2).  13. 
t     638. 


10  - 


18 


»i  Gladstone.    C.  S.  J.    • 

10.  1. 
f Gladstone.    C.S.J.  (2;.  »« Gladstone.    C.S.J.    - 

10.1. 
"  Gladstone.   C.  S.  J.    - 

10. 1. 
"Gladstone.   C.  S.  J.   •• 

10.  1. 
"Stenhouse.   P.M.  (31^^ 

124. 
»Mehu.    C.  8.  J.  (21.  13. 

247. 


10.  1. 
Gladstone.    C.  S.  J.  (2). 
10. 1. 
"Gladstone.    C.  S.  J.     (2). 

10.  1. 
"  c  Gladstone.    C.  S.  J.  (2). 
10.1. 
Gladstone.    C.  S.  J.  (2). 
10. 1. 

"Gladstone.    C.  S.  J.     (2). 
10.1. 
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XV.    COMPOUNDS  Containing  C.  H.  and  N. 


• 

Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Melt. 
Point. 

*  Hexylamine. 

C,  H,5  N. 

.7638. 

1160. 

'  Propylene  diamine. 

C,  H,o  N,. 

.878.  15^ 

119^-120®. 

'  Meta  toluidine. 

C,  H,  N. 

.998.  25^ 

I97^ 

*  Methyl  aniline. 

M 

.976.  15^ 

i90°-i9i°. 

*  Meta  ethyltoluidine. 

C,  Hi,  N. 

.869.  20°. 

158^-159°. 

•  Phenylacetic  nitrile. 

Cg  H,  N. 

1. 01 55.  8'. 

229**. 

'From  oil  of  tropaeo- 

lum  majuB. 

C«  H,  N. 

1.0146.  I8^ 

231V 

■ 

'  Nasturtium  oil. 

C,H,N. 

1. 0014. 18®. 

261". 

4 


XVI.   Compounds  Containing  C.  H.  N.  and  O. 


Name. 


•  Propyl  nitrite. 
'•  Arayl        « 


"  Nitromethane. 
"  Nitroethane. 
"  Nitropropane. 
"  Dinitroethane. 
^  oDinitropropane. 
"  Nitrosonitric  glycol. 
"  Nitroglycerine. 


Formula. 


C,  H,  N  O,. 
C5  Hii  N  O,. 


C  H,  N  O,. 
C,  Hj  N  O,. 
C,  H,  N  0,. 
C,  H,  N,  O,. 
C,  He  N,  O,. 
Cj  H4  Nj  O5. 
C,  H,  N,  O^ 


Specific  Gravity 


.935.  21^ 
.902-.9026. 


1.0382.  13®. 
1.3503.  23^5. 

1.258. 22^5. 
1.472. 

1.6.  15". 


Boiling 
Point. 


99 
Iii"-ii3" 

I25°-I27^ 

I85*»-I86^ 

I89^ 


Melt. 
Point. 


8.-4*= 


AUTHORITIES. 


^  Uppenkamp.     B.  D.  C.  G. 
8.  57. 

*  Hofmann.     B.  D.  C.  G.  6. 

310. 
"  Lorenz.    C.  N.  30. 166. 

*  Hofmann.      B.  D.  C.  G.  7. 

626. 
»  Wroblevtky.     C.  8.  J.  (2). 
13.455. 


*  Radziszewski.    B.  D.  C.  G. 

3.  198. 
^  Hofmann.     B.'  D.  C.  G.  7. 

619. 
8  Hofmann.     B.  D.  C.  G.  7. 

520. 

*  Cahours.  Les  Mondes.  32. 

280. 
^^  Hilger.  Amer.  Chem.  5.231 


"  Me3«r.  A.  C.  P.  171.  1. 
"  Meyer.  A.  C.  P.  171.  1. 
"  Meyer.  A.  C.  P.  171.  1. 
"  E.  ter  Meer.    B.  D.  C.  G. 

8.  1080. 
»E.  ter  Meer.    B.  D.  C.  G. 

8.  1087. 
"Kekul6.    B.  D.  C.  G.  2. 329. 
"  Kern.    C.  N.  31.  153. 
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Name. 

Formula. 

Specific  Gravity 

Boiling 
Point.    I 

Melt. 
Point. 

'  Nitrobenzol. 

C.  H,  N  0,. 

1.2159.  S^'-io". 

»           « 

« 

1.2107.  io'='-i5° 

»               a 

ff 

1.2504. 1 5**-2o*'.^ 

• 

*  Mononitrocymol. 

C,o  H„  N  0.. 

1.0385.  18°. 

*  Dinitrocymol. 

Cio  Hjj  N,  O4. 

1.206.  iS.^s. 
1.204.  21°. 

•             « 

M 

^  Metanitrobenzoic  acid. 

C,  H,  N  0.. 

1. 472 1. 

. 

'  Orthonitrobenzoic   « 

« 

1.5588. 

•  Paranitrobenzoic     « 

« 

1.5804. 

***  Methyl  orthonitrophe- 

nate. 

C,  H,  N  0,. 

1.268.  20^ 

265'. 

*'       «         paranitrophe- 

nate. 

a 

1 .233.  20^ 

51'. 

"       «     adinitrophenate 

C,  H.  N,  0,. 

1. 341.  20°. 

88°. 

»       «     /?            « 

« 

1. 3 1 9.  20°. 

118'. 

"       «      trinitrophenate 

C,  11,  X,  0,. 

1.408.  20°. 

64^ 

"  Oxethenaniline. 

C,  H„  N  0. 

I.I  I.  0°. 

280^ 

"  Ethylglycollic  nitrile. 

C,  H,  N  0. 

.918.  6^ 

i34°-i35'. 

"  Hydroxycaprylonitrile 

C,  H„  N  0. 

.9048.  17°. 

"  Leucine. 

C,  H„  N  0,. 

1.293.  i8^ 

"  Cyanuric  acid. 

C,  N,  H,  0,. 

1.768.  0°. 

*         «           « 

« 

2.500.  19°. 

n          «            « 

« 

2.228.  24°. 

«          «            « 

« 

1.725.  48°. 

"  Cyamelide. 

(C  N  H  0)„. 

1.974.  o^ 
1.774.24°. 

"           « 

tt 

AUTHORITIEa 


»  I  Regnault.    P.  A.  62.  50. 
«  I  Regnault.    P.  A.  62.  60. 

•  I  Regnault.    P.  A.  62.  50. 

♦  Landolph.  C.  Cent.  4.  596. 
I^ndolph.      C.  Cent  4. 

596. 
Landolph.      C.  Cent.  4. 

596. 
f  Post  &  Prericbs.  B.  D.  C. 

G.  8.  1549. 
Post  &  Frericha.  B.  D.  C. 

G.  8.  1549. 
Post  &  Frericha.  B.  D.C. 

G.  8.  1549. 


»  Post  <fe  Mehrtens.   B.D.  C. 

G.  8.  1552. 
"  Post  A  Mehrtens.   B.  D.  C. 

G.  8. 1552. 
"  Post  &  Mehrtena.  B.  D.  C. 

G.  8. 1552. 
"  Post  &  Mehrtens.   B 

G.  8.  1552. 
"  Post  &  Mehrtens.   B.D.  C. 

G.  8. 1652. 
«  Demole.  C.  S.  J.  (2).  12.  77. 
«  L.  Henry.  B.  S.  C.  20.  186. 
1'  Erlenmeyer  &  Sigel.  A.  C. 

P.  177. 107. 


\.  D.  C. 


le 


20 


n 


"  Engel  «fe  VUmain.  B.  S.  C 
24.  279. 
fTroost  <fe  Hautefeuille.  0. 

R.  22.  99. 
Troost  &  Hautefeuille.  C. 

R.  22.  99. 
Troost  &  Hautefeuille.  0. 

R.22.99. 
Troost  &  Hautefeuille. '' 

R.22.99. 
f  Troost  &  Hautefeuille.  C. 

R.  22.  99. 
Troost  &  Hautefeuille  C 
R.  22.99. 
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XVII-  Metallic  Salts  of  Organic  Acids. 


Name. 

« 

Formula. 

Specific 
Gravity. 

Boil.  ;  Melt. 
Point.  Point. 

^  Sodium  triacetate. 

Na  C,  Hu  Oe. 

1.47. 

112". 

'  Potassium     « 

K  0,  H,,  Oe. 

1.34. 

127^ 

'  Ammonium        tartar 

emetic. 

(Am(SbO)C4H,0,),.H,0. 

2.324. 

*  Calcium  formate. 

Ca  C,  Hj  O4. 

2.021.   Powder. 

'  Strontium.     « 

Sr  C,  H,  0,.  2  H,  0. 

2.266.        « 

•        «              « 

a 

2.252.   Crystals. 

'  Barium          « 

Ba  C,  Hj  O4. 

3- 193-      « 

«             . 

a 

3.219.   Powder. 

•  I^ead              « 

Pb  C,  Ha  O4, 

4.621.        « 

"     «                  « 

n 

4.610.   Crystals. 

"  Copper           « 

Cu  C,  H,  0, 4  H,  0. 

X.795.        « 

»      «               « 

« 

I.81I.    Powder. 

"  Zinc 

Zn  C,  H,  O4.  2  H,  0. 

2.339-        « 

"  Potassium  orthonitro- 

phenate. 

1.682.  20^ 

"  Silver                  o 

2.661.  20°. 

"  Barium                « 

2.3301.  20°. 

"  Lead                    « 

Pb,  C„  H,  N,  0,.  H,  0. 

2.712.  20°. 

"  Potassium   metanitro- 

phenate. 

1. 691.  20®. 

"  Barium               « 

2.343.  20^ 

*Lead                   « 

Pb  Cg  H,  N  0,. 

2.694.  20®. 

AUTHORITIES. 


»  L«H!oeur.  C.  R.  78.  1046. 

» L«<c<)eur.  C.  R.  78.  1046. 
» Toi)8oe.    C.  Cent.  4.  76. 

*  Schroder.  B.  D.  C.  G.  8. 

199. 

*  Schroder.  B.  D.  C.  G.  8. 

199. 

•Schroder.  B.  D.  C.  G.  8. 
199. 


•  Schroder.    B.  D.  C.  G. 

199. 
w  Schroder.    B.  D.  C.  G. 

199. 
"  Schroder.    B.  D.  C.  G. 

199. 
"  Schroder.     B.  D.  C.  G. 

199. 
w  Schroder.    B.  D.  C.  G. 


'.Schroder.    B.  D.  C.  G.  8.1        199. 

199.  "  Post  <fe  Mehiiens.   B.D. 


'Schroder.    B.  D.  C.  G.  S. 
199. 


G.  8. 1652. 


8.  "  Post  &  Mehrtens.    B.  D.  C. 

p.  8.  1652. 
8.  '•  Post  &  Mehrtens.    B.  D.  C. 

G.  8.  1552. 
8.  "  Post  &  Mehrtens.    B.D.  C. 

O.  8.  1552. 
8.  "  Post  &  Mehrtens.    B.  D.  C. 

G.  8.  1552. 
8.  »»  Post  «fe  Mehrtens.    B.  D.  C. 

G.  8.  1552. 
C.  ^  Post  &  Mehrtens.    B.  D.  C. 

G.  8. 1562. 
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Name. 


*  Potassium    paranitro- 

phenate. 

*  Silver  « 
'  Barium  « 

*  Lead  « 

^  Potassiumadinitrophe- 
nate. 

*  Silver  « 
'  Barium  .            « 

*  Lead  « 

*  Potassium^S         « 
»°  Silver 

*  Barium  « 
"  Lead  « 
"Potassium   picrate. 
"Silver 

"  Barium  « 

"  Lead  « 


Formula. 


Ba  C„  Hg  N,  O,.  8  H,  0. 
Pb  C.  Hft  N  0*.  2  H,  0. 


Ba  C„  H,  N,  0«.  4  H,  0. 
Pb  Ce  H^  N,  0,.  2  H,  0. 


Pb  C„  He  N,  0„ 

K  Ca  H,  N,  0,. 

Ag  Ce  H,  N,  O,.  H,  O. 

Ba  C„  H,  N  eOu.  4  H,  O. 

Pb  Ci,  H,  Ne  Oi4.  H,0. 


Specific 

BoiL 

Melt. 

Gravity. 

Point. 

Poiot 

• 

1.652.  20**. 

2.652.  20°. 

2.322.  20°. 

2.682. 2o^ 

1.778. 20°. 

2.755. 2o^ 

2.439. 20°. 

2.817. 20**. 

1.757. 20°. 

2.733-  2o^ 

2.406.  20®. 

2.80^.  20". 

1.852.      20^ 

2.816.  2o^ 

20' 


2.518. 
2.831.    20®. 


AUTHORITIES. 


*  Post  &  Mehrtens. 

B.  D.C. 

•  Post  &  Mehrtens. 

B.  D.  C. 

"  Post  A  Mehrtens.  B.D.C. 

G.  8.  1552. 

G.  8.  1552. 

G.  8.  1652. 

<  Post  &  Mehrtens. 

B.  D.  C. 

»  Post  A  Melirtens. 

B.D.C. 

"  Post  &  Mehrtens.  B.DC. 

G.  8.  1552. 

D.  8.  1552. 

G.    8.  1552. 

>  Post  &  Mehrtens. 

B.D.C. 

*  Post  &  Mehrtens. 

B.D.C. 

i« Post  A  Mehrtens.  B.D.C. 

G.  8.  1552. 

D.  8. 1552. 

G.    8.  1552. 

*  Post  &  Mehrtens. 

B.D.C. 

•  Post  A  Mehrtens. 

B.  D.  C. 

w Post  &  Mehrtens.  B.D.C 

G.  8.  1552. 

D.  8.  1552. 

G.    8.  1552. 

^  Post  &  Mehrtens. 

B.  D.  C. 

^^  Post  <&  Mehrtens. 

B.DC. 

»•  Post  A  Mehrtens.  B.D.C 

G.  8. 1552. 

D.  8.  1552.. 

"  Post  &  Mehrtens. 

D.  8.  1552. 

B.  D.  C. 

G.    8.  1652.     ' 
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XVIIT.    Compounds  Containing  C.  H.  and  Cl. 


Name, 

Pormula. 

Specific  Gravity.    Boiling  Point. 

Melt. 
Point. 

^Chloride    from    die- 

• 

thyl  carbinol. 

C5  Hji  Cl. 

.916.    0°.    1 
.895.     21".  J 

i63"-io5". 

'Amylene  hydrochlor- 

ate. 

a 

.912.    0°.   1 
.891.     21".  J 

«        «                « 

« 

'Hexyl      chloride. 

Cj  Hij  Cl. 

.895.     13". 

1 2  5"- 1 28'. 

•Octyl              a 

Cg  H„  Cl. 

.850. 

182". 

'Ethylene       « 

Cj  xi^  Cl|. 

1.272.     14".    \ 
1. 201.     13".    J 

"Ethylidene    a 

a 

61°. 

•  Propylene     « 

C5  Mf  Clj. 

1. 201.     15°. 

117". 

"Propylidene  « 

« 

1. 1 43.  10°. 

8.5'^-87°. 

"Chloroform. 

C  H  Cl,. 

1.502. 

62°. 

11          . 

ff 

1.500.     15". 

6o°5. 

• 

"  Monochloramylene. 

C5  Hj  Cl. 

.872.  5". I.         ;87". 

"Monochloro  benzol. 

C«  Hj  Cl. 

1.12855.    0"' 

8 

»        « 

« 

I.I  1807.    9°.79. 

»        ■                 « 

« 

I. '10467.  22°.43. 

E 

"        « 

« 

1.04428.  77°.27. 

1 

AUTHORITIES. 


• 

'  Wagner  &  Saytzeff.  A.  C. 

•Cahours  <fe  Demar^ay.  C.  R. 

"  Bruylants.  B.  D.  C.  G.    8. 

P.    179.  321. 

80.  1571. 

411. 

Wagner  &  Say  ticff.  A.  C. 

1 

r  Gladstone  &  Tribe.  C.  N. 

u 

f  Adrieenz.  B.  D.  C.  G.  6. 

1 

P.    179.  321. 

29.  212. 

443. 

Wagner  A  Say  tzeflf.  A.C. 

B 

Gladstone  <fe  Tribe.  C.  N. 

15 

Adrieenz.   B.  D.  C.  G.  6. 

P.    179.  321. 

t     29.  212. 

IB' 

^3. 

Wagner  <fc  Saytzeff.  A.C. 

•  Reboul.    C.  N.  27.  295. 

Adrieenz.  B.  D.  C.  G.  6. 

^     p.    179.  321. 

w  Reboul.    C.  R.    82.    378. 

443. 

^Gahouis  &  Demar^y.  C.  R. 

"  Rump.    C.  Cent.    6.  34. 

17 

Adrieenz.    B.  D.  C.  G.  6. 

80.  1570. 

"Remys.    C.S.J.    (2).    13. 

L     443. 

439. 
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Name. 

Formula. 

Specific  Gravity. 

Boiling  Point. 

Melt 
Point 

^  Monochloro  benzol. 

C,  Hft  CI. 

1.12818.    o^     " 

• 

<              a                     « 

« 

I.I  1421.  9**.79. 

8                  «                          « 

u 

1. 10577.  22**43. 

«        «            « 

« 

1.04299.  77^27. 

fib 

*  Dichlorobenzol. 

Cj  H4  CI,. 

1. 3148. 

172*^-173®. 

•              «            ortho. 

H 

1.3278.    0®. 

179^ 

'              «            meta. 

11 

1.307.    o^ 

I72^         ; 

*  Monochlorotoluol. 

C,  H,  CI. 

I  0735-      27°.2. 

1 58^^-161°. 

•  Dichlortoluol. 

10               , 

a 

1.2596.     I8^4. 
1. 2518.     i6^ 

I96«-I98«. 

"  Benzyl    dichloride. 

« 

1.295.     i6^ 

2I2**-2I4®. 

"  Trichlortoluol. 

C7  H5  Clj. 

1.4093.     I9^5. 

237*>. 

"  Dichlorbenzotrichlor- 

ide. 

c,  H3  a, 

1.5829.   I6^ 

273^ 

"AUylene  dichloride. 

Cj  H4  Clj. 

1.233.   17^5. 

109**. 

"         «    tetrachloride. 

Cj  H4  CI4. 

1.503.   I7^5. 

I7I^ 

"         «             « 

« 

1. 482-1. 485. 

153^ 

"  Propargyl  chloride. 

C,  H,  CI. 

1.0454.    5«. 

65^ 

"  Pinacolic          « 

Cg  Hjj  CI. 

.8991.    0°. 

II  2^5-1 14'.  5. 

'•  Dichloroglycide. 

C3  H4  Clj. 

I.2I. 

»                  a 

« 

1.22.      8°. 

97^-98^ 

"Naphtyl  chloride. 

Cio  Hy  CI. 

1.2025.     '5**- 

sSi^'-sSS". 

"  Isoterebenthene 

chlorhydrate. 

C,o  H„  CI. 

.9927.    o^ 

2Io^ 

AUTHORITIES. 


Adrieenz.  B.  D.  C.  G.  6. 

443. 
Adrieenz.  B.  D.  C.  G.  6. 

443. 
Adrieenz.  B.  D.  C.  G.  6. 

443. 
Adrieenz.  B.  D.  C.  G.  6. 
443. 
Kourbatoff&Beilstein.  B. 

8.  C.    23.  179. 
Beilstein  &  Kurbatow.  A. 

C.  P.    176.  41. 
Beilstein  <&  Kurbatow.    C. 
8.  J.  (2).    13.  450. 


10 


8  Aronheim  <fe  Dietrich.    B. 

B.  C.  G.    8.  1402. 
•  r  Aronheim  &  Dietrich.  B. 
D.  C.  G.    8.  1403. 

Aronheim  &  Dietrich.  B. 
D.  C.  G.    8.  1403. 
"  Hiibner  &  Bente.  B.  D.C. 

G.    6.  804. 
»  Aronheim  &  Dietrich.    B. 

D.  C.  G.    8.  1405. 
"  Aronheim  <fe  Dietrich.    B. 

D.  C.  G.    8.  1403. 
"Hartenstein.   J.  F.  P.   (2). 

7.  295. 


»  Hartenstein.  J.  F.  P.  i2- 

7.  295. 
'•Ganswindt.    Jena  In*^- 

Diaa.    1873. 
"L,Heniy.    B.  D.C.O.  S. 

898. 
"  Friedel  A  SilTO.  C.  8.  J.  2 

11.  488. 
» Glaus.  A.C.  P.   170.125. 
»  L.  Henry.    B.  D.  C.  G.  5. 

965. 
"  Koninck  &  Marquait    C 

N.  25.  57. 
"Riban.    C.  R.  79.225. 
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XIX.  C!oMPOTJNDB  Containing  C.  H.  O.  and  Cl. 


Name. 

Formula. 

specific  Gravity. 

Boiling  Point. 

Melt. 
Point. 

'Deny,  of  chloral 

hydrate. 

C4  H4  ca^  0,. 

1.4761.     l7^ 

I85^ 

"Diacetyl  chloral 

hydrate. 

c,Ht  01,04. 

1.422.     11^ 

221®-222®. 

V 

'Acetyl     chloral 

alcoholate. 

Cg  H,  d,  0,. 

1.327.     11^ 

198^ 

^Deriv.  of  chloral. 

C,K,oC[,Or 

142.     11^ 

•        «                 u 

Cg  He  01,  0,. 

1.73-    17^ 

*Tetrachlorinated 

ether. 

O4  H,  OI4  0. 

1.4379-    o**-   ] 

f          «         « 

m 

1. 41 82.  I5**.2.  . 

189V. 

•            m           m 

« 

1-3055.  99'*-9. 

*Pentachlorina* 

ted  ether. 

C4  H,  CI5  0. 

1.577.    8^ 

235^ 

*•  Dichloracetone. 

C,  H4  01, 0. 

1.326.    0®. 

I2I^5. 

"  Monochloracetal 

0,  Hu  a  Or 

1. 041 8.    o^ 

»             « 

m 

1. 041 6.    26^.3. 

k 

I56^8. 

"              « 

m 

.9315.    99V 

"Monochloracetin 

O5  H,  01  0,. 

1.27.  9^ 

23o^ 

^Bichloracetin. 

0,  H,  a,  Or 

1.274.    8^ 

i94*»-i95^ 

AUTHORITIES. 


'Meyer  ADulk.    A.  C.  P. 

• 

r  Plitemo  &  Pisati.    B.  D. 

n 

r  Patemo  &  Mazzara.  0.  S. 

171.  65. 

G.  G.    5.  1054. 

J.  (2).    11.  1217. 

*Meyer  A  Dnlk.    A.  G.  P. 

T 

Patemo  &  Pisati.     B.  D. 

It 

Patemo  &  Mazzara.  G.  S. 

171.  65. 

G.  G.    5.  1054. 

J.  (2).    11.  1217. 

•Meyer  ADtdk.    A.  C.  P. 

8 

Patemo  A  Pisati.    B.  D. 

11 

Patemo  &  Mazzara.  G.  S. 

171.65. 

L     a  G.    5.  1054. 

L     J.  (2).     11.  1217. 

*L.  Henry.   B.  D.  G.  0.    7. 

•I*  Henry.  B.  D.  G.  G.     7. 

"  L.  Henry.  C.  8.  J.  (2).  13. 

764. 

768. 

846. 

*L.  Henry.   B.  D.  G.  0.    7. 

"Theegarten.    C.  Gent    4. 

"L.  Henry.    B.  D.  G.  G.   4. 

764. 

680. 

701. 

82 
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Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point 

^  Methyl     monochlor- 

acetate. 

C5,HjC10,. 

1.22.     15^ 

I26®-I27®. 

'Methylene  chlorace- 

tate. 

• 

1. 1953.     I4^2. 

Il5®-ll6*'. 

*  Paradichloraldehyde. 

c,  H,  a,  0. 

1.69.     Solid. 

I29'»-I30' 

*Deriv.  of  valerylene. 

C4  H,  CI  0,. 

1.065.     ^S''- 

*  Monochlorhydrin. 

C,  H,  CI  0,. 

1.4.     13^ 

230^-235®. 

'  Ether  of  monochlor- 

hydrin. 

Cj  H„  CI  0^ 

1. 117.      II®. 

183^-185®. 

'  Dichlorhydrin. 

C,  H,  CI,  0. 

1.369.    9^ 

i79®-i8o®. 

•              « 

a 

1.383.    19''. 

I7i?-I7i?5. 

•Propyl  glycol  chlor- 

hydrin. 

c,  Ht  a  0. 

1. 132.  I7^ 

160®. 

"Diallyl  dichlorhydrin 

Cg  Hj,  Clj  0,. 

1.4.    7^ 

"  Chlorodracylic  chlor- 

ide. 

1.377. 

220**-222®. 

"Chloranethol. 

C,o  H„  CI  0. 

1. 191.      20®. 

228^-230''. 

3M-. 

"  Ethyl  ortho  dichloro- 

benzoate. 

C,  Ha  CI,  0,. 

1.3278.     0®. 

271®. 

"  Monochlorophenol. 

C,  Ha  CI  0. 

1.306.      20^5. 

2 I 8^-2 19^ 

"  Benzophenone  chlor- 

ide. 

1.235.     iS^'S- 

298®-30(^. 

AUTHORITIES. 


»  L.  Henry.     B,  8.  C.      20. 

«L.Heniy.     B.  8.  C.      20. 

448w 
*  Jacobsen.  B.  D.  C.  Q.  8.  88. 
«  Haubst.  C.  N.  82.  252. 
6  L.  Henry.    C.  8.  J.  (2).  13. 

346. 


•  L.  Heniy.    C.  8.  J.  (2).  13. 

846. 
'  L.  Henry.   C.  8.  J.  (2).  13. 

>Markownikoff.  C.  8.  J.  (2). 
12    241. 

•  Reboul.    C.  R.  79.  169. 
WL.  Heniy.   B.  D.  CO.    7. 

416. 


"Emmerling.  B.D.aG .^ 

881. 
»  Landolpb.  C.  B.  82.  ST. 
"Beilstein.    B.D. CO.  l 

435. 
^«  Petersen  A  Baehr-Prt«Jar.- 

A.  0.  P.    167.  135. 
^  Kekul^  &  Franchimont.  B. 

D.  CO.    5.909. 


k 
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XX.  CoMPOUKDB  Containing  C.  H.  G.  N.  ;  or  C.  H.  CI.  N.  O. 


Name. 

Formula. 

Specific  Gravity. 

Boiling  Point. 

Melt. 
Point. 

*  Dichlorethyla- 

mine. 
*           • 

C,  H5  CI,  K 

.  « 

1.2397.    s**.  \ 

1.2300.    15**.  J 

88*>-89\ 

'  Chloracetoni- 

trile. 

C,  H,  a  N. 

1.204.      *I®-2. 

I23*»-I24®. 

*            « 

« 

1. 1 93.  2o^ 

I26''-I27^ 

^Dichloracetoni- 

• 

trile. 

C,  H  CI,  N. 

1.374.     11^4. 

II2**-II3^ 

*Trichloracetoni- 

trile. 

C,  CI,  N. 

1.439,  I2^2. 

83^-84^ 

'  Chlorozalethy- 

line. 

C,  H,  CI  N,, 

1. 1420.    15^ 

217^-218®. 

*Orthochlorani- 

line. 

C,  H,  CI  N. 

1.2338.   0®. 

207**. 

*Meto         » 

a 

1.2432.    0®. 

230**. 

"Chloronitro  me- 

thane. 

C  H,  CI  N  0,. 

1.466.    15**. 

I22"-I23**. 

"Deriv.  of  aceta- 

nilide. 

C,H,C1N0.H0C1. 

1.3893.      20^ 

"Chloronitro    to- 

luol. 

C,  H,  CI  N  0,. 

1.300.      20^ 

249**. 

AUTHORITIES. 


1 

r  Tschemiak.    B.  D.  C.  G. 

>  Biaschopinck.    B.S.C.  20. 

•  Beilstein  &  Kurbatow.  A. 

9.  147. 

450. 

C.  P.    176.  45. 

1 

Tschemiak.    %  D.  C.  G. 

•  Bisschopinck.    B.S.C.  20. 

w  Tschemiak.     B.  D.  C.  G. 

L    9.  147. 

450. 

8.  609. 

*Bisachopinck.  B.8.C.  20. 

'Wallach.    B.  D.  C.  G.     7. 

"Witt.    B.D.C.G.   8.1227. 

450. 

328. 

"  Wroblevsky.     B.  D.  C.  G. 

« Engler.     B.  D.  C.  G.     6. 

•Beilstein  AKurbatow.    B. 

7.  1062. 

1003. 

D.  C.  G.    7.  487. 
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XXI.  Oboaiho  Compotinds  Com^AiNixa  Bbohine. 


Name. 

Formula. 

Specific  Gravity. 

Boiling  Point. 

Melt 
Point 

*  Ethyl  bromide. 

C,  Hj  Br. 

M77S-    5''-Io^    1 

>     «               « 

« 

14679.    io®-i5®. 

•      •                 u 

c 

1.4582.     I5®-20^  J 

«    •           « 

c 

'•385.  isM,!-, 

147.    15^  J  sample 

38°-39*. 

•    •           « 

« 

38^.5-39^.5. 

•  Butylene    « 

C4  Hg  Br^. 

« 

1.8503.    O^  1 

1.8204.     20®.  J 

i64**-i65^ 

•5v.mylene    « 

Cg  H,p  Br^ 

1.3443.    O^ 

I70®-I75®, 

•      a                  u 

10      «                   « 

« 

« 

« 

1.7087.    0^  1 
1.6868.    I4^  ' 

178^. 

"Hezylene  « 

Cg  Hjj  Br,. 

« 

1.6058.   0**.  \ 
1.5809.    I9*».J 

195*»-I9/*. 

i<     «              « 

« 

1.6497.    cP. 

180M90®. 

"  Dibromome- 

thane. 

C  H,  Br,. 

2.0844.    ii®.5. 

8o'-82^ 

"  Bromo-ethylene 

bromide. 

C,  H,  Br,. 

2.624.    i6^ 

191^ 

16            ,                  . 

« 

2.65.    o^ 

i84**-i85^ 

"  Bromo-propy- 

4           lene,  a. 

CJjHgBr. 

1.364.    i9«.5. 

48^. 

»        •          up. 

« 

1428.    19^5. 

59^5-^. 

"Bromo-)9  propy- 

lene bromide. 

V,  H5  Br,. 

2.356.    i8^' 

»  «        •       « 

m 

200**-201®. 

ATTTHORITTEfl. 

1 

Regnault.    P.  A.  62,  60. 

» Helbing.     A.  C.  P.     172. 

"Stdner.     B.  D.  C.  G.  T 

1. 

Regnault    P.  A.  62.  60. 

281. 

607. 

• 

>  Regnault.    P.  A.  62.  60. 

• 

'  Wagper  &  Saytzeff.     A. 

"Tawildarow.  A.C.P.  K«^ 

4 

'  Gladstone  ^k  Tribe.  C.B. 

C.  P.    179.308. 

21. 

J.  (2).    12.  410. 

id' 

Wagner  A  Saytzeff.    A. 

'•Demole.    B.D.C.  G.  9 

»' 

Gladstone  4fc  Tribe.  G.S. 

^     C.  P.    179.308. 

49 

.     J.  (2).    12.  410. 

"  r  Hecht  A  Strauss.    A.  C. 
P.    172.  62. 

"Reboul.    C.R.   79.317. 

« 

Grabowsky  A  Saytzeff. 

wReboul.    CR,   79.317. 

A.  C.  P.    179.  832. 

» ^  Hecht  A  Strauss.    A.C.  "Reboul.    C.R.   79.317 

t' 

Grabowsky  A  Baytzeff. 

I     P.    172.  62, 

«  Reboul.    C.S.  J.  (2U3. 

.     A.  C.  P     179.  332. 

"  Helbing.     A.  C.  P.     172. 

,    60. 

281. 
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Name. 

Formula. 

Specific  Gravity. 

Boiling  Point. 

Melt. 
Point. 

^Monobromo  hex- 

ylene. 

Cg  M||  Br. 

« 

1.2205.   0®.  1 
1.2025.    1 5®. J 

140^-141®. 

•  Propargyl   bro- 

mide. 

C,  H,  Br. 

1.52.    20®. 

88^-90^. 

*      m                  « 

« 

1.59.   II^ 

88^-90^ 

'      «    tribromide. 

C,  H,  Br,. 

2.53.  Io^ 

*     «  tetrabro- 

mide. 

C|  II3  Br^. 

3.01.  10®. 

'  Dipropargyl  tet- 

rabromide. 

Cg  H^  Br^. 

2.464.  19®. 

•  Dibromo  diallyl. 

C,  Hg  Br2. 

1.656. 

205®-^  xo**. 

•Acetylene  dibro- 

mide. 

C,  H,  Br^ 

2.120.  17®. 

157* 

• 

"        «          tetra- 

bromide. 

G]  M]  Br^. 

2.848.  21^.5. 

"  Monobromo  ben- 

zol 

C.  Hj  Br. 

1.51768.  0**. 

u          ^            • 

« 

1.50236.  11^.46. 

#%^%  ^               A 

U              0                  « 

c 

148977.  20^.96. 

1 54?86. 155^52. 

14                 ,                       « 

• 

1. 41 163.  j?""'?^- . 

U                 ^                      « 

• 
• 

• 

1.522.  J 

I54^ 

"  Ortho  bromo  to- 

luoL 

C,  H,  Br. 

1. 401.      18®. 

i82®-x83^ 

"  Methyl  bibromo- 

propionate,  a. 

C4  H,  Br,  0,. 

203*. 

»   •          «           « 

« 
« 

1.9043.    0®. 
1.8973.     12**. 

I75**-I79''. 

AUTHORITIES. 


>  r  Hecht  A  Strauss.    A.  C. 

•L.  Henry.    B.  D.  C.  G.  6. 

»  r  Ladenbuig.    B.  D.  C.  G. 

P.    172.  62. 

056. 

7.  1686. 

s 

Hecht  A  Strauss.    A.  C. 

•  Tawildarow. 

A.C.P.  176. 

16 ' 

Ladenbuig.    B.  D.  C.  G. 

I     P.    172.  62. 

2S. 

.     7.  1686. 

•L.  Henry.  B.D.C.  20.462. 

w  Saban^eflf.  A.C.P.  178. 114. 

"  Wroblevsky.  A.  C.  P.  168. 

*  L.  Henry.    B.  D.  C.  G.  7. 

u 

Adrieenz. 

B.  D.  C.  G. 

147. 

761. 

6.  444. 

"MunderAToUens.    A.  C. 

•L.  Henry.    B.D.  CO.  7. 

u 

Adrieenz. 

B.  D.  C.  G. 

P.    167.  222. 

76L 

6.  444. 

If 

rPhilippi.   Gdttingen  In- 

*  L.  Henry.    B.  D.  C.  G.  7. 

u 

Adrieenz. 

B.  D.  C.  G. 

aug.  Diss.  1878. 

761. 

6.  444. 

»' 

Philippi.    Gdttingen  In- 

*L.  Henry.    B.  D.  C.  G.  6. 

u 

Adrieenz. 

B.  D.  C.  G. 

l    aug.  Diss.  1878. 

d69. 

L     6.  444. 
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Name. 


*  Ethyl    bibromo- 
propionate,  a. 


« 


a 


« 

'  Propyl «  a. 


«  • 

'Butyl  « 

'      «  « 

•Allyl  « 

10 


a 
a 


a  •  « 

*^  Ethyl    bromiso 
butyrate. 
^\  «  « 

"  Bromodiethylin. 
"  Monobrom-eth- 

ylallyl  oxide. 
**  Bibromo    allyl 

oxide. 
"  Bromo     broma- 

cetin. 

"  Dibromhydrin, 


*•  Bromotoluidine. 


*  Chlorobromhy- 

drin. 
"Chloro  dibromo 

nitro  methane. 
"  Chlorobromoni- 

trin. 


Formula. 


Cj  H,  Br,  Or 

« 

« 

Cj  Hio  Br,  0,. 

« 

Cf  H|]  Br,  O,. 

« 

Cf  Hg  Br,  0|. 

« 

C,  Hu  Br  O, 

« 

C,  His  Br  0,. 

Ca  H,  Br  6. 

C.  Hg  Br,  0. 

C4  H,  Br,  0,. 
C,  H4  Br,  0. 
C,  H,  Br,  0. 


C,  Hg  Br  N. 


C,H.ClBrO. 

C  a  Br,  N  0,. 

C,  Hj  a  Br  N  0,. 


Specific  Gravity. 


1.7728.  o^  1 
1.7536.  I2^J 

1.796.    o®.  1 

1.777.    1 5**- J 
1.6842.   o®.  1 

1.6632.     1 2®.  J 

1.6008.  O**  \ 
1.5778.  1 2°.  J 
1.843.    0°'  1 

1.818.     20**.  J 

1.328.    O**.      1 
1.300.      19°.$- J 

1.258.  8^ 
1.27.  I2^ 

1.7.    17^ 

1.98.    o®. 
2.35.    o''. 

2.02.   l8^5. 


1.510.    20. 


1.764.  9^ 


2.421.  15* 


1.7904.  9* 


BomngPoint.:*Jf^ 


I90**-I9i®. 


2II®-2I4*. 


200**-204**. 


2I3'*-2l8^ 


2l5°-220" 


I58**-I59^ 


a  200°, 


i3o*»-i35^ 


2I2®-2I5^ 


i79°-i8i^ 

2I4°-220**. 


240**. 


197* 


'8= 


AUTHORITIES. 


»  rPhilippi  A  Tollens.    A. 

C.  P.    171.  213. 
•    Pliilippi  &  Tollens.    A. 
.     C.  P.    171.  213. 

(Miinder  A  Tollens.     A. 
C.  P.    167.  222. 
Miinder  A  Tollens.     A. 
C.  P.    167.  222. 
(Philippi.    (>dttingen  In- 
ang.  Diss.  1873. 
Philippi.    Gottingen  In- 
aug.  Diss.  1873. 
'J  Philippi.    Gottingen  In- 
\    aug.  Diss.  1873. 


•[Philippi.     Gottingen  In- 
I    aug.  Diss.  1873. 
*  r  Munder  &  Tollens.     A. 

I      C.  P.    167.  222. 
»  I  Munder  A  Tollens.     A. 

l     C.  P.    167.  222. 
»  r  Hell  &  Wittekind.  B.D. 

C.  G.    7.  319. 
»'  Hell  &  Wittekind.  B.D. 

^     C.  G.    7.  319. 
"  L.  Henry.    B.  D.  C.  G.  4. 

701. 
"  L.  Henry.    B.  D.  C.  G.  6. 
186. 


»L.  Henry.    B.  8.  C.   ». 

452. 
"Demole.     B.D. CO.   9- 

51. 
"Demole,   B.D.C.G.  9J»- 
"Zotta.    A.C.R   174.  J^" 
"Wroblevsky.  AC  P.  16^^ 

147. 
«L.  Henry.  C.8.J.(2).  1^ 

346. 
"Tschemiak.     B.  D.  C.  G. 

8.  610. 
«  L.  Henry.    B.  D.  C  G.  i 

701. 
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Name. 


'  Carbon     chloro- 
bromide. 

K 

Propylene 

« 
« 


Formula. 


C  CI,  Br. 
« 

CJ,H.ClBr. 

m 
u 
« 


Specific  Gravity. 


2.058.  o®.  1 
1.842.  100®.  J 
1.63.  8^ 


1.474.  21" 
1.60.  20°. 


Four 
isomers. 


Boiling  Point. 


104**. 

I40**-I4i®. 

93^-95^ 

IIO^ 
X20^ 


Melt. 
Point. 


XXII.   Organic  Compounds  Containino  Iodine. 


Name. 

Formula. 

Specific  Gravity. 

-; — n 

Boiling 
Point. 

Melting 
Point. 

'  Methyl  iodide. 

CH,L 

2.2905.  I6^ 

41^8. 

•  Ethyl         « 

C,  H4  I. 

1.9567.  5®-io^ 

*      «                  u 

« 

1.9457.  io**-i5*'. 

*•    «             « 

« 

1.9348.  I5°-20**.    J 

"Iodide  from  di- 

ethylcarbinol. 

Q  Hu  I. 

1.528.  o^          ^ 

1. 501.  20®.           J 

145^-146^ 

"        «           « 

« 

"Amylene  hydri- 

' 

odate. 

• 

1.539.  o**- 

I44''-I45**- 

"       «              « 

« 

1. 510. 2o^        J 

« 

1.5207.  o^           1 

1.4954. 19^       i 

I29M30^ 

"Isohexyl  iodide. 

C,  Hu  I. 

l64*»-I66^ 

"  Pinacolic      « 

« 

1.4739.  0**. 

140^-144®. 

"Ethylidene  « 

C,  H4 1,. 

2.84.  0**. 

177^79^ 

• 

AUTHORITIES. 

• 

rPaterao.    B.  D.C.G.   6. 

»Sigel.    A.  C.  P.  170.  346. 

up 

Havitzky.    A.  C.  P.  179. 

289. 

8 

'  Regnault.    P.  A.  62.  50. 

348. 

Patemo.    B.  D.C.G.  5. 

»■ 

Regnault.    P.  A.  62.  60. 

16"    3 

P'lavitzky.    A.  C.  P.  179. 

L     289. 

10 

.  Regnault. ,  P.  A.  62.  60. 

V 

348. 

fUeboul.    B.  D.  C.G.    7. 

11 

Wagner  &  Baytzeff.    A. 

w  Oechsner  de  Coninck.     C. 

1037. 

C.  P.  179.  318. 

R.  82.  93. 

Reboul.    B.  D.  C.  G.    7. 

U' 

Wagner  <k  Saytzeflf.    A. 

"  Friedel  &  Silva.     C.  8.  J. 

4 

1037. 

L     C.  P.  179.  818. 

(2).  11.  488. 

Reboiil.    B.  D.C.G.    7. 

IS 

Wagner  <k  Saytzeff.    A. 

"Gustavson.    B.  8.  C.     22. 

1037. 

C.  P.  179.  318. 

13. 

•jRebouL    B.  D.  C.  0.    7. 
I     1037. 

"    Wagner  &  Sayt74?ff.    A. 
L     C.  P.  179.  318. 

8upp.-D. 
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Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point 

*  Vinyl  iodide. 
'Acetylene  diio- 

dide. 

•  «              « 

C,  H,  I. 

C,  H,  I,. 

• 

2.09.  0®. 

3.303.  21**.  Solid. 
2.942.  21^  Fluid. 

56^ 

73-S.70" 

*  Diiodhydrin. 

CJ,H.I,0. 

24. 

•  Ortho  chloriodo- 

benzol. 
•Bichloro   iodhy- 

drin. 
'Chlorobromo  iod- 

q,H.ia 
c,  Hj  a,  I. 

1.928.  34^5. 

2.0476.  9^ 

229^-230®. 
205®. 

hydrin. 
*  Ethylene  brom- 

iodide. 
••    «              « 

"Ethylidene  • 
»      «             « 

"  lododibromovi- 

C,  Hj  Cl  Br  I. 
C,  H^  Br  I. 

m 
m 
m 

2.325.  9^ 
2.516.  29*. 

2.514. 3o^ 
2.705.  I8^  s.    ) 
2.45^.  I6^  L.    i 

• 

162^-167^ 
l63«. 

28«. 

27*.7. 

nyl. 

C,  H,  Br,  I. 

2.86. 29^ 

XXTIL   Oboanic  Compottnds  C!ontainikg  Sulphub. 


Name. 

Formula. 

Specific  Gravity. 

Boiling 
Point. 

Melting 
Point. 

"  Butyl  sulphide. 

C,Hig8. 

.8523.  o^              \ 
.8386.  i6^            / 

182^ 

• 

>«     «            « 

« 

»     •            « 

m 

.8317.  23^ 

I65^ 

"  Ethyl      sulphy- 

• 

drate. 

C|  Hg  S. 

.8456.  5®-l6*. 

"    •              « 

« 

.8406.  io**-i5'. 

"    •              « 

ff 

.8356.  I5*'-2o^ 

AUTHORITIES. 


'GoBtavson.   B.  D.  C.  G.  7. 

731. 
sSaban^eff.    A.  C.  P.    178. 

119. 
•Sabanideff.    A.  C.P.    178. 

121. 
^Nahmacher.    B-  D.  C.  G. 

6.356. 
*  Beilstein  &  Kurbatow.    A. 

C.P.  176.43. 


•  L.  Heniy.    B.  D.  C.  G.    4. 

701. 
'L.  Henry.    B.  D.  C.  G.    4. 

701. 
•Simpson.    C.  N.  29.  53. 
•Friedel.    C.  B.  79. 164. 
^  fLagermarck.   B.D.G.G. 
7.907. 

Lagermaick.  B.  D.  C.  G. 
7.907. 


u  • 


14 


1*  Simpson.    C.N.  29. 53. 
>*  ''Giabowsky  &  QsjtuHL 
A.  C.  P.  175. 851. 

Giabowaky  db  Saytxefil 
L     A.  C.  P.  175.  351. 
XReymann.    C  a  J.  (2).  13. 

141. 
M  fBcgnanlt   P.  A.  62.5a 
"  \  Regnault.  P.  A.  61 50. 
»  iBegnault  P.  A,  62. 50 
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Name. 

Formula. 

Specific  Gravity. 

BoUing 
Point. 

Melting 
Point. 

*  Butyl      Bulphy- 

• 

drate. 

C4  Mxo  S. 

.858.  o^                1 
.843.  16®.              i 

>    «              « 

« 

>    «              « 

« 

.8299.  17°. 

84°-«5^ 

*Cymol        « 

Cio  Hi4  S. 

.9975.  ir^'.s. 

235°-236^ 

»      «           « 

« 

.989. 

230°-23I^ 

•       «           « 

• 

•995. 

233^ 

^Methyl      cymol 

sulphydrate. 

Cu  Hjj  S. 

.986. 

244**. 

•Ethyl    ethylsul- 

• 

, 

phacetate. 

C5  Hjj  S  0,. 

1.047.  4**' 

I87°-I89^ 

*    «         amylsul- 

phacetate. 

(i  H„  8  0,. 

.979- 

23o^ 

*•    «          phenyl- 

m 

gulpbacetate. 

C„  Hu  8  Or 

1. 136. 

276**-278**. 

u    «           « 

C 

1. 1269.   15^                 J 

p.  d. 

"Methyl  disulpho- 

• 

carbonate. 

C,  H.  S,  0. 

1. 176.   18*. 

i67*'-i68^ 

"Xanthogenic 

ether. 

C4  Hg  S,  0. 

1. 12.  I8^• 

184^ 

'^Isomer  of  zan- 

thogenic  ether. 

« 

1.129. 18**. 

184^ 

"Butyl  sulphethyl- 

dioxy  carbonate. 

C,  H,.  8, 0. 

.9939.  Io^ 

I90°-I95**. 

"Ethyl  sulphobu- 

tyldioxycarbo- 

• 

nate. 

)« 

.9938.  I©**. 

190®-I93®. 

"Ethyl  Bulphocy- 

• 

anide. 

C^HftN  S. 

1.033. 0**. 

»     «              • 

• 

1. 01 261. 19®. 

»    «              « 

• 

1.00238. 22**. 

146^ 

"     «              • 

• 

.869367.  i   ^       J 

«     «              « 

« 

AUTHORITIES. 


1 

rOzabowsky  &  Saytzeff. 

^Bechler.     Leipzig   Inaug. 

"Salomon.     J.  F.  P.  (2).   8. 

A.  C.  P.  175.  351. 

Diss.  1873. 

114. 

1 ' 

Oiabowsky  A  Saytzeff. 

>  Claesson.  B.  D.  C.  G.  8. 121. 

»  Mylius.  B.  D.  C.  G.  6.  312. 

[     A.  C.  P.  175.  351. 

*  aaesson.  B.  D.  C.  G.  8. 122. 

"  Mylius.  B.  D.  C.  G.  6.  312. 

*  Beymann.    C.  8.  J.  (2).  13. 

w  f  Claesson.  B.  S.  C.  23. 443. 
"  \  Claesson.  B.  8.  C.  23. 443. 

IT 

'  Buff.    B.  D.  C.  G.  1.  206. 

141. 

18 

Buff.    B.  D.  C.  G.  1.  206. 

«Flesch.    CCent    4.519. 

"Salomon.    J.  P.  P.  (2).   8. 

» 

Buff.    B.  D.  C.  G.  1.  2U6. 

•Fittica.    A.C.P.   172.326. 

114. 

10 

Buff.    B.  D.  C.  G.  1.  206. 

*Bechler.     Leipzig  Inaug. 

"Salomon.     J.  F.  P.  (2).   8. 

n 

Buff.   B.  D.  C.  G.  1.  20^ 

Din.  1873. 

114. 
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SPECIFIC  ORAVITY  TABLES. 


Name. 


*  Ethyl  isosulpho- 
cyanide. 


Formiila. 


« 
« 


*     «       «        « 
'Isopropyl  sulpbo- 
cyanide. 


« 


•  Hexyl 

"  Amyl  isosulpho- 

cyanide. 
11  « 

IS     «  « 

"  Allyl    Bulphocy- 

anide. 
"     «  « 

"  Phenyl        a 
"  Acetyl         « 
"  Benzoyl       « 
"  Monochlorallyl 
sulphocyanide. 
"  Perchloromethy  1 

mercaptan. 
*Carbonyl  sulphe- 

thyl  chloride. 


CbH^NS 


c 
« 


Q  H,  N  S. 

« 

C,  H„  N  S. 
C,  H„  N  S. 

a 
« 

C,  Hj  N  S. 
« 

C,  H5  N  S. 
CsHjONS. 
Cg  Hj  0  N  S. 

Q  H^  Cft  N  S. 

CSCI4. 

CjHftClSO. 


Specific  Gravity. 


1.019375.  ^ 
.997525.  21^4. 

.997235.  22**. 

.873513.  r^^-^ 

.989.  o^ 

.974.  15*. 
.9253. 

•957538.  o^ 

.94189.  17®. 

.78749.  I82^ 

1.071.  o**. 

1.056. 15^ 

1. 155.  I7^5. 
1. 151.  I6^ 
1. 197. 16®. 

1.27. 12®. 

1. 7 1 2.  12^8. 

1. 184.  l6^ 


Boiling      'Mdting 
Point.       I  Point. 


l33**-2. 


I52*'-I53^ 


I97*»-I98*. 


182". 


I48'»-I49*. 

231**. 
i3i**->32''- 

200°205"in  vacuo 
I85^ 

I46.5-I48^ 
136^ 


AUTHORITIES. 


Buff.  B.  D.  C.  G.  1.  206 
Buff.  B.  D.  C.  G.  1.  206. 
Buff.  B.  D.  C.  G.  1.  206. 
Buff.  B.  D.  C.  G.  1.  206. 
Buff.  B.  D.  C.  G.  1.  206. 
Buff.  B.  D.  C.  G.  1.  206. 
fGerlich.    B.  D.  C  G.    8. 

661. 
Gerlich.    B.  D.  C.  G.    8. 

651. 


»«Miquel.    C.R.   81.1309. 
"Miquel.    C.  R.   SI.  1210. 
"  I..  Heniy.    B.  D.  C  G.  5. 
186. 
iBuff.    B.D.C.G.  1.206.1  "Bathke.     A.  C  P.    l^"- 


•  Uppenkamp.     B.  D.  C.  G. 
8.56. 

Buff.    B.D.C.  G.  1.206. 
Buff.    B.D.C.  G.  1.200. 


'  Gerlich.    B.  D.  C.  G.    8. 

653. 
"  1  Gerlich,    B.  D.  C.  G.    8. 

653. 
^  Billeter.     C.  Cent.    6.  101. 


198. 
"Salomon.    J.F.P.{2). 
254. 


SPECIFIC  GRAVITY  TABLES. 
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XXIY.  Miscellaneous  Obganic  Compounds. 


• 

Name. 

1 
Formula. 

Specific 
Gravity. 

Boiling 
Point. 

Melt. 
Point. 

*  Phosphenyl  chloride. 

CeHftPCl,. 

I.319.     20®. 

222^ 

*         «        ozychloride. 

C,H,PC1,0. 

1.375.     20^ 

260°. 

•  Dimethyl  phenyl  phoe- 

phin. 

^8  Hu  P. 

.9768.     11^ 

I92^ 

*  Diethyl         •           « 

Cjo  Hj5  P. 

.9571.   I3^ 

221.9°. 

*  Tripropyl  borate. 

(i  H„  B  0,. 

.867.   I6^ 

175^ 

•  Silicon  phenyl  triethyl. 

1 

C,  H„  Si. 

.9042.  0®. 

230°. 

'  Propyl  silicate. 

C|2  H38  ^^  ^4* 

.915.   I8^ 

225''-227°. 

•  Butyl         « 

C|f  H311  Si  O4. 

.953.    IS"*. 

256°-26o°. 

'  Ethyl     orthofiilicoace- 

tate. 

C,  H„  Si  0,. 

.9283.  0®, 

i45°-i5i°. 

"  Methyl  orthoeilicopro- 

• 

pionate. 

Q  H,.  Si  0,. 

.9747.  o^ 

I25°-I26°. 

"  Ethyl    orthosilicoben- 

zoate. 

Ci,  Hjo  Si  Oj. 

1.0133.  o^  1 
1.0055.   *^** 

"     «                   « 

» 

"  Silicon  triethyl  oxide. 

C„H„Si,0. 

.8831.    o^ 

224°-229°. 

**  Propyl    silicic   mono- 

chlorhydrin. 

C,  H^  Si  CI  0,. 

.980. 

208°-2IO°. 

"Propyl  silicic  dichlor- 

hydrin. 

C,  Hi4  Si  CI,  0,. 

1.028. 

i85'»-i88°. 

"  Deriv.  of  silicon  phenyl 

triethyl. 

C„  H.  Si  CI. 

1. 0185.  0®. 

26o°-265°. 

"  Zinc  propyl. 

(C,  HO,.  Zn. 

1 58°-!  60°. 

"    «         « 

0 

1.098.   15^ 

a.   146. 

»    «      butyl. 

(C4  H,),.  Zn. 

1 85°-!  88°. 

AUTHORITI 

ES. 

^Michaelifl.       C.  Cent     4. 

548. 
'Michaells.  C.Cent.  4.548. 
>Michaeli8.    B.D.  C.  G.    8. 

494. 
«Michaeli8.    B.  D.  C.  G.    8. 

488. 
^  GahoiiTs.    C.  Cent.    4. 482. 
*Ladenbaig.     C.  Oiai,     5. 

312. 


'Cahours.    C.Cent.    4.482. 

*  Cahours.    C.  Cent.    5.  20. 

•  Ladenburg.     C.  S.  J.   (2). 

12.  40. 
"Ladenburg.    A.C.P.   173. 
143. 
Ladenboig.    C.  a  J.  (2). 

11.  1028. 
Ladenburg.    C.  8.  J.  (2). 
11.  1026. 


11 


IS 


w  Ladenburg.    B.  D.  C.  G.  4. 

730. 
"Cahours.    C.  Cent   4.482. 
"Cahoura.    C.Cent   4.482. 
"Ladenbui^g.    A.  C.  P.   173. 

143. 
"Cahours.    B.8.C.20.   190. 
"GUdstone  ATribe.  C.S.J. 

(2).  11.  968. 
i'Cahouiv.    C.Cent    5.20. 
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SPECIFIC  GRAVITY  TABLES. 


Name. 

Formula. 

Specific  Gravity 

Boiling 
Point. 

Meh. 
Point 

*  Mercury  butyl. 

(C«  H,),  Hg. 

1.835.     15*- 

2O5**-207*'. 

*  Aluminum  propyl.     ^ 

(C  H,).  Air 

248*-252^ 

*  Glucinimi  ethyl. 

(C,  H.),  Gl. 

iSs^'-iSS'. 

*        «         propyl. 

(C  H,).  GL 

244**-246''. 

^  Stann  tetrapropyl. 

(C  H,).  Sn. 

1. 1 79.     I4'. 

222"-225'. 

•  Stamitributyl  iodide. 

C^  Hji  Sn  I. 

1.540.     15«. 

292^-296*. 

ADTHORmES. 


1  Gahoon.    C.  Cent.    5.  20. 
>Oahoun.   B.aa    20.190. 


*  Cahours.    G.  Gent  4.  482. 
« OahouiB.    G.  Gent   4.  482. 


6  Cahouis.    B.  8.  C.  20. 191 
•OOioun.    CCent  5.20. 


ALPHABETICAL  INDEX  TO  SUBSTANCES. 


A. 

PAoa. 

Abslnthol    ....  86 

Aoetanlllde,  Deriv.  of  .  46 

Acetic  acid  ....  80 

Aoetoclnnainone  .  84 

Acetone  .       .       ,81 

'Acetophenone  alcohol  84 

Acetyl  chloral  alooholate  48 

Aoetylenew  Bromide    .  47 

DUodlde       .  GO 

Acetyl  Balphocyanlde .  62 

Acetyl  thymol    ...  86 

Acid.  Acetic  ...  80 

**      Oaproio    ...  80 

**      Oarbolic 

See  Pbeool   .    84, 86 

"      Cyannrio     .  88 

**      Hypophoaphoroofl  18 

"      Iflononylic  .  80 

"      Metanltrobenxolc  88 

**      CEnanthlc   .      .  80 

**      Orthonitrobenzoio  88 

**      Paranltrobenzoio  88 

**      Phosphoric     .      .  15 

**      Phosphorous  15 

"      Pyrotereblc           .  88 

**      SelenloQS    .  14 
*      Billcie. 

Bee  Silicon  diox- 
ide.     .      .   18,14 

"      Bolphnric       .      .  14 

**      Tbntalio      .       .  14 

"      Trimethylaoetic   .  80 

"      Valeric        .      .  80 

Alcohol 2B 

Aldehyde.      ...  81 

Aldol 83 

Alloys        ....  22 
Allyl.   Bibromopropion- 


ate. 


48 


u 


Sulphocyanide  G2 

Allylene.  Chlorides  .  •   42 

Aioms      ....  17 

Alamlna      ....  18 

AlnmiDam.  Oxide      .  18 

Alaminnm  propyl   .  .   64 

Ammonia  Iron  alum  .  17 


rA«a. 

Ammoninm.  Arsenate  .   20 
"  Chloride.        9 

"  Dithlonate    16 

**  Nitrate   .      20 

**  Palladio- 

chloride  .   10 
"  Phosphate    20 

••  Platlnbro- 

mide  .      12 
"  Platlnchlo- 

ride     .       11 
'*  PlatinlodidelS 

•*  Belenate     .    18 

"  Bilicoflaor- 

ide  .      .21 
**  Btannobro- 

mide      .   12 
"  Stannofla - 

oride  9 

Ammoninm  and  Cadmi- 

mn  selenate  19 

Ammoninm  and  Cobalt 

selenate     ...      18 
Ammoninm  and  Copper 

selenate     ...      19 
Ammoninm  and  Hydro- 
gen selenate  18 
Ammonium  and  Iron  se- 
lenate ....      18 
Ammoninm  and   Mag- 
nesium selenate  19 
Ammonium  and   Man- 
ganese selenate            18 
Ammonium  and  Nickel 

selenate ....      19 
Ammoninm    and    Zinc 

selenate     ...      19 
Ammoninm  and  Ferric 

sulphate    ...      17 
Ammoninm   and  Anti- 
mony tartrate.  88 
Ammoninm     chloride 
with  Ammonium  fer- 
rocyanide  ...      21 
Ammonium  tartar  emetic  89 
Amyl.  Acetate      .  80 
"      Alcohol   ...   28 


VAOS. 

AmyL  Chloride     •      •  41 
"       Hydride.       .       .  28 
"       Iodide        .  48 
"       Nitrite    ...  87 
"      Bebate        .      .  82 
*'      Sulphocyanide    .  62 
Amylene.  Bromide      .  46 
Glycol      .     81,82 
"          Hydrate      .  29 
"          Hydrlodate     .  49 
"         Hydrochlorate  41 
Anethol        ....  84 
Anhydride.  Propionic.  80 
Anhydrite   ....  16 
Antimony.  Bromide   .  11 
Chloride       .  10 
**           Sulphide  .  14 
Antimony  and  Ammon- 
ium tartrate   .      .  89 
Arragonlte  ....  20 
Arsenic.   Fluoride      •  0 
"          Disulphide     .  14 
Assmannlte    .      •      •  18 


B. 

Barite    .      .      .      .      .16 

Barium     ....  6 

**        Bromate     .      •  16 

"        Chloride.      .  10 

**        Dithlonate        .  16 

**        Formate.      .  88 

"        Nitrate       .      .  20 
**        Nitrophenates  39, 40 

"        Picrate              .  40 

"        Platinbromide  12 

*«        Flatinchloride  .  11 

•*        Sulphate.      .  16 

Baiinm   and   Cadmium 

bromide  U 

Barinm   and   Cadmium 

chloride     ...  11 

Barium  and  Zinc  chlor- 

ride     ....  11 

BensBol     .      .      .      .23,24 

65 
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ALPHABETICAL  IKDEZ. 


Benzophenone  chloride  .  i4 
Bensoyl.  Sulphooyanide  62 
BensyL  Pbenylacetate  .  84 
**  Dichlorlde  .  42 
Benzyl  ethyl  benzol.  .  27 
Benzyl  toluol,  Deriv.  of  28 
Bibromo-allyl  oxide  .  48 
Blchloracetin ...  43 
Blchloriodbydrln  .  .  50 
Biamuth.  Bromide  11 
"  Vanadate  .  20 
Blende  ...  .  14 
Bromine  ....  5 
Bromo  bromaoetln  48 
Bromo  diethyiine  .  .  48 
Bromo^thylene  bromide  46 
Bromo-propylene  .  46 
Bromo-propylene  brom- 
ide     46 

Bromotolaidine    .  48 

BntyL  Alcohol  ...  28 

**      Blbromoproplon- 

ate       ...  48 

Oxalate  82 

Oxide       ...  29 

Silicate  58 
Sulphethyldioxy  - 

carbonate .       .  61 

Sniphide            .  50 

Sulphydrate  .      .  51 

Bntyl  ethyl  pinacolln  .  84 

Batylene.   Bromide    .  46 

Glycol     .      .  81 

Batyrone.      ...  si 


c. 

Cadmium    ....  7 
**         Ammoniobro- 

mlde  12 
*'         Ammonio- 

chlorlde  .  11 

Bromate  .       .  15 

Dithionate  .  16 

Platinchloride  11 

"         Selenate      .  18 

Cadmium   and   Barium 

bromide    ...  11 
Cadmium   and   Barium 

chloride     ...  11 
Cadmium  and  Ammon- 
ium Belenate  .  10 
Cadmium  and  Potasaium 

selenate     ...  19 

Cajeputol      ....  86 

Calamus  oil     .      .        26, 27 

«          "    Deriv.  of     .  28 


tt 


«« 


ti 


II 


t« 


•i 


20 
15 
20 
16 


Calclte      .... 
Calcium.   Bromate  . 
**  Carbonate  . 

**  Dithionate 

"    — *  Formate  89 

"           Belenate  .       .  16 

"          BlUoofluoride  21 

"           Sulphate.       .  16 
Calcium  and  Magnesium 

carbonate     ...  20 
Calcium  and  Potassium 
sulphate. 

See  Syngenite  17 
Calcium    chloride   with 

vanadate*  ...  22 

CAmphene   ....  26 

Cane  sugar      ...  88 

Caoutchln    ....  26 

Caproic  acid    ...  80 
Carbolic  acid. 

See  Phenol       .       .  84,  85 

Carbon 8 

**      Chlorobromide  49 

••       Iodide     ...  12 

**      Sulphide    .       .  14 
Carbonyl  solphethylchlo- 

ride     ....  52 

Carvol 85 

Cedar  oil  ....  27 

Celestine       ....  16 

Cerium     ....  8 
Cerussite. 

See  Lead  carbonate  20 

Chalybite     ....  20 

Charcoal  ....  8 

Chloracetonltrile      .       .  45 
Chloral  hydrate.  Deriva- 
tives of  .                     .48 

Chloranethol  ...  44 

Chloraniline       .       .*      .  46 

Chlorobromhydrin      .  58 

Chlorobromiodhydrin    .  50 

Chlorobromonitrin      .  48 
Chlorodlbromonitrome- 

thane  ....  48 

Chlorodracylic  chloride  .  44 

Chloroform     ...  41 

Chloronitromethane       .  45 

Chloronitrotoluol .       .  45 

Chloroxalethyllne    .      .  45 

Cholesterlne   ...  86 

Citronellol  ....  86 

Citron  oil.       ...  28 

Clove    **....  27 

Cobalt  Dithionate  16 

"      PlaUnbromlde    .  12 

**      PlaUniodide    .  18 

**      Selenate              .  18 


M 


(4 


tl 


44 


44 


Cobalt  Silioofluoride .     31 
**        Btannoflaoride .   t 
Cobalt  and  Potaasiiim  cy- 
anide .     .  21 
**       "    Ammoniam 

selenate   .  It 
**       "     PotassiomB^ 

lenate      .  IS 
**       **    Potassiam  sul- 
phate .     .  17 
Copper      .  .     .    8,7 

**       Bromate      .     .  15 
Formate   .  ^ 

Niobofluoride  .  9 
Platinchloride.  U 
Selenate  .  .  i^ 
'*  SiUcofluoride  .  21 
Sulphate  .  .  17 
Titanoflooride .  9 
Copper  and  Ammooioiii 

selenate     .      .     .     U 
Copper   and   Fotasdnm 

selenate .  .     •  19 

Cubeb  oil  .  ...  7 
Cnmol  or  Cumene  .  .  •> 
Cyamellde  ,  .  .  ^ 
Cyauuric  acid  .  .  .  ^ 
Cy  mol  or  Cymene .  .  34,  £ 
Cymul  sulphydrate  .  .  ^ 
Cymoihymol  .      .     .     ^ 


D. 

Decatyl  hydride  .  .  3 
Diacetone  alcohol.  ^ 

Diacetylchloral  hydrate  « 
Dlallyl  dichlorhydrlD .  44 
Diamond  .  .  .  •  ^ 
Dibromhydrin  ^ 

Dibromodiallyl .  .  -  ^ 
Dibromomethane .  46 

Dibutylated  ethyl  oceto- 

aoetate  .  .  .  3S 
Dichloracetone  .  .  •  43 
Dichloracetonltrile  .  ^ 
Dichlorbenzotrichloride.  ^ 
Dichlorethylamine  .  45 
Dichlorhydrin  .  . 
Dichlorobenzol 
Dichloroglydde . 
Dichlorotoluol  .  - 
Didymium  . 

Oxide.     .     1* 

Diethyl  carbinol      -    ^^'^ 
•»       Acetate  « 


44 

a 

42 

42 


44 


SI 


Diethyl  ketone 

Diethyl  phenyl  phospW*  ® 


DUodhydrin  . 


SO 
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rAmm. 

DllMpropyl  ketone        .  81 

Dillcarvol       ...  85 

Dimethyl  ethyl  benxol  .  25 
Dimethyl  phenyl  phoa- 

phln       ....  68 

Dlnltrocymol .      .      .  88 

Dlnitroetjiane    ...  87 

Dinitropropane     .  87 

Dipropaigyl        ...  27 

**         Tetrabromlde  47 

Dolomite     ....  20 

Daodecetyl  hydride    .  28 


E. 

Eodecatyl  hydride  .      .   28 
Ether. 

See  Ethyl  oxide  29 

EthyL  Aoetomolonate  ,"  82 
**  Aoetosnocinate  82 
**  Acrylate.  .  .  82 
«*  Alcohol  ,  .  2B 
**  Allylaoetate .  .  82 
"  Amylsulphaoetate  51 
**      Bibromoproplon  - 

ate  .       .       .       48 
Bromide.  .   46 

**  Bromisobntyrate  48 
"      Oaproate.  .   81 

**  Diallylozalate  .  88 
**  Ethylralphacetate  61 
"      Glyeerate  .  82 

**  GlyooUate  .  .  82 
"  Iodide.  .  .  49 
**  Isononylate  .  .  81 
«•  (Knanthate  .  81 
**      Orthodlchloroben- 

xoate  44 

"  OrthoBlUooaoetate  68 
"     OrtJhoBilicobenzo- 

ate     .  .58 

**  Oxalate  .  .  82 
"  Oxide  ...  29 
"      Fhenylsolphaoet- 

ate     .  .51 

*      Flvalaie  88 

"  SeiMte  ...  83 
**      Salphobntyldl- 

oxycarbonate  51 
**  Snlphocyanide  51,62 
**  Bnlphydrate  .  .  60 
"     Tetramethylsac- 

cinate     *.      .82 

"     Trimethylacetate    81 

Kthylallyl  hydrate  .       .    29 

Ethylamyl  pinaoolin  .       84 


Ethylene.  Bromiodlde  .  60 
Chloride  .  41 
Ethyl  eogenol  .  .  .85 
EthylglycoUlo  nltrUe .  88 
Ethylhexyl  oxide  *.  .29 
Ethylldene.  Bromiodlde  60 
Chloride  .  41 
Diacetate  82 
Iodide.  .  40 
Ethylpropyl  cai'blnol  .  29 
Ethylpropyl  ketone .  ..  81 
Ethyl  tolaidlne  .       87 

Ethyl  toluol  ...  24 
Enoalyptns  oleosa.  Oil  of  86 
Bagenol       ....   85 


44 


41 


F. 


Fnrftirol  . 


•      •      • 


a. 

Oalena  .....  14 

Olucinum.   Selenate  .  18 

Sulphate  .   17 

Gludnum  ethyl    .       .  54 

Gludnnm  propyl  .   54 

Glycerine.       ...  88 

Glycerine  ether       .  .  88 

Gold 8 


H. 


rA0B. 

lododibromovlnyl       .  60 

Iridium        .       .       .       .  7 

Iron    .....  6 

'*     Carbonate  ...  20 

**     Dithionate    .       .  16 

"     Hydrate     .       .     14,  15 

"     Nitride  ...  22 
"     Oxide. 

See  Hematite   .  14 

"     Platlnchloride     .  11 

'*     PlaUnlodlde     .       .  18 

"    Selenate.      .      .  18 

♦•     Sulphate    ...  17 

"     Sulphide              .  14 
Iron  and  Silver  ammonio- 

cyanide     ...  21 
Iron    and    Ammonium 

selenate     ...  18 
Iron    and    Ammonium 

sulphate     ...  17 
Iron  and  Potassium  sul- 
phate ....  17 
Iron  alums  ....  17 
Isohexyl.   Acetate      .  80 
"           Alcohol  .       .  29 
*'           Iodide     .       .  48 
Isononylic  acid           .  80 
Isoprene.    Folj'merof    .  26 
Isopropyl  Bulphocyanlde  62 
Isopropyl  acetylene .      .  27 
Isoterebenthene    .       .  27 
"             Chlorhy- 
drate  ....  42 
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Ketones 


81,84 


Hematite     .... 

18 

HeptyL  Alcohol    . 

29 

•*        Hydride       .       . 

28 

Heptylene 

28 

L. 

Hexhydroisoxylol    . 

27 

^a«w 

Hexyl.  Alcohol    .      .  . 

29 

Lanthanum       .  '. 

.     8 

"        Chloride 

41 

Oxide 

.       18 

•*         Hydride  .       . 

28 

Lead. 

Bromate . 

.   15 

**        Snlphocyanide  . 

62 

44 

Carbonate  . 

20 

Hexylamlne   . 

87 

•4 

Chlorate . 

.    15 

Hexylene  bromide  . 

46 

•4 

Chloride     . 

10 

Hydroxycaprylonitrile 

88 

«• 

Dithionate     . 

.    16 

Hypopboephoroos  acid  . 

15 

•4 

Fluoride     . 

9 

•I 

Formate . 

.    89 

M 

Nitrate 

20 

•• 

Nitrophenates 

89,40 

I. 

M 

Oxide  . 

13 

•4 

Picrate    . 

.    40 

Ice      ....      . 

18 

M 

Platinbromide . 

21 

Iodine  chloride . 

9 

•1 

Platinohlorlde 

.    11 

68 
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Lead.   Sulphate    .      .       16 

Sulphide       .      .   U 

Leucine    .      .      .      •    .  88 

Lithium.   Dlthlonaie     •   19 

Selenate      .       18 

•*  SlUoofluorlde    21 


M. 

Magnesia. 

See  Magnesium  oxide  13 

Magneslte       ...  20 

Magnesium.  Bromate     .  15 

**  Carbonate  20 

•*  Dlthlonate.  16 

•'  Nlobate  .  22 

Oxide  .      .  Id 

Palladlo- 

chlorlde  10 
Flatlnbrom- 

Ide  12 
Platlnchlor- 

Ide      .  11 
Flatlnlodlde  13 
Selenate .  18 
SlUoofluor- 
lde     .  21 
"            Sulphate    .  17 
Magnesium  and  Calcium 

carbonate     ...  20 
Magnesium  and  Ammo- 
nium selenate     .      .  10 
Magnesium  and  Potass- 

lu|n  selenate            .  19 
Magnesium  and  Potass- 
ium sulphate      .      .  17 
Manganese.  Chloride  .  10 
**           Dlthlonate.  16 
"           Nlobate  .  22 
"           Platinbrom- 

ide      .  12 
"           Flatinchlor- 

Ide  11 

^  Flatlnlodlde  13 

**  Selenate  .  18 

**  SiUcofluor- 

ide      .       21 
**  Stannofluor- 

Ide      .        9 

"  Sulphate   16,17 

Manganese  and  Potass- 
ium cyanide       .       .   21 
Manganese  and  Ammon- 
ium selenate       .      .   18 
Manganese  and  Potass- 
ium selenate  ...   18 
Manganese  and   Potass- 
ium sulphate      .      .   17 
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Marcaslte       • 

Melaleuca  erldfolla,  Oil 

of 86 

Melaleuca  linarlfolla,  Oil 

of .    *   .        ,        .        .  36 

Menthol    .         •      •      .  86 

Mercapton. 

See  Ethyl  sulphydrate  GO 

Mercury   ....  7 

'*        Oxybromate     .  15 

**        Oxychlorate .  15 

Mercury  and  hydrogen 

bromide        ...  11 

Mercury  butyl      .       .  64 

Metaohloranlllne     •      ,  45 

Metaethyltoluidlne      .  87 

Metaethyltoluol        .       .  24 

Metanltrobenzoio  acid  88 

Metatoluidlne    ...  87 

MethyL   Acetate   .      .  80 

"        Alcohol             .  28 

"        Blbromopropio- 

nate  ...  48 

*'        Dlsulphooarbo- 

nate  ...  61 

**        Formate .      .  80 

"        Iodide  ...  49 

'*        Malonate       .  82 

**        Monochlonioe- 

tate  ...  44 

"        Nltiophenates  88 

"        Sebate               .  82 

Methylamyl  plnacoUn  84 

Methylanlllne    ...  87 

Methylcymol    sulphy- 

drate      ....  61 

Methyl  diethylbensol.  26 

Methylene  chloraoetate  44 

Metbyleugenol      .  85 

Methylhexyl  carbinol    .  29 

Methyllsopropyl  ketone  81 

Methylihymol       .      .  86 

Monobromeihylallyl 

oxide      ....  48 

Monobromobensol  47 

Monobromohexylene     .  47 

Monochloraoetal    .  48 

Monochloraoetln      .      .  43 

Monochlor-allyl  sulpho- 

cyanide         ...  62 

Monoohloramylene  41 

Monochlorhydrin            .  44 

Monochlorhydrln  ether  44 

Monochlorobensol    .    41, 42 

Monochlorophenol       .  44 

Monochlorotoluol    .      .  42 

Mononltrocymol  .      .  88 

Myristlool    ....  86 


N. 


Naphtyl  chloride    .     .  4S 
Nasturtium  oil  ^ 

Ngal  camphor  .     .     .  S4 
NlckeL  Ammonlohro- 

mlde  .  .  12 
"  Ammenioiodlde  IS 
"  Bromate  .  .  15 
•*  Dlthlonate  .  16 
**  Falladiochloride  U» 
*'  PUtlnbromide  12 
"  Flatlnlodlde  .  13 
**  Selenato  .  .  16 
**  SUlcoflnoilde:  .  n 
"  Sulphate  .  .  17 
'*       Ziroofluoride     .    9 

Nickel  and   Ammmnlnm 

selenate     19 
**        **     PotasBlom 

selenate  .  IS 
"        *     Fotasslam 

■olphale     n 
Nickel  sulphate  vlth 

Potassium  selenate  .  21 
Niobium  and  Copper 

flnoarlde      9 


um  fluoride  . 

.    1 

Nltrobenjsolc  acids 

.     » 

Nltrobensol 

.  » 

Nitroethane    • 

.    sr 

Nitroglycerine  . 

.  s: 

Nltromethane 

.      37 

Nitopropane 

.  37 

Nltrosonltrie  glyool 

.     s: 

Nitrous  oxide    • 

.  13 

Nonyl  hydride 

.    a 

o. 

OctyL   Chloride 
Hydride 

<Enanthlc  acid  . 

Oil.  calamus 
•*     Cedar   .      . 
"     Citron      . 
••     Clove    . 
••     Cubeb 
*«     Eucalyptus. 
**     Melaleuca 
*'     Nasturtium 
**     Parsnip    . 
••     Poplar  . 
"     Santal  wood 
**     Ttopaeolum 
••     VlUvert   . 
I  Olibene . 


<1 

n 
9 
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Orthobromotolnol        .  47 

OithochloranlUne     .       .  45 

Orthochloriodobenzol  .  GO 

Orthonitrobenzoic  aoid  .  38 

Oxethenanlllne     •      .  88 


p. 

PBllAdlnm   ....  7 

Hydride  .  22 
Falladimn  and  Amzno- 

nlum  cbloride            .  10 
Fftlladium  and  Magne- 
sium chloride  .      .  10 
PaUadium    and  Nickel 

chloride        ...  10 
PftUadiam  and  Potaasi- 

nm  chloride  10 
Falladiuni    and   2<lnc 

chloride        ...  10 

Paradichloraldehyde   .  44 

B»ranltrobenzolc  add     .  88 

Pansnlpoil       ...  26 

Pentachlorlnated  ether  .  48 

Perchlorethylene  .      .  10 
Perchloro- methyl  mer- 

captan    ....  62 

Petrolene  ....  27 
Phenantiirene    tetrahy- 

drlde       ....  27 
Phenol       .       .       .       .84,35 

Phenyl.   Snlphocyanlde  52 

Phenylaoetlc  nltrlle       .  37 

Phenylacet&ne              .  84 
FbenylbromethyL 

Deriv.  of       ...  28 

Phenylbntyl    ...  26 

Phenylethyl  acetate       .  84 

Phenyllsobatyl  26 

PhenylpropyL   Alcohol  84 

^              Ketone  .  84 

Pbenylxylene .  28 

Phlorylethyl  ether  .      .  84 

Phosphenyl.    Chloride  68 
••              Oxychlor- 

ide 53 

Phosphoric  aeld   .      .  15 

Phospboroos  "         .       .  15 

I%osphoni8.    ...  7 

Chloride.       .  10 

**          Oxychloride  11 

**         Sulphobrom- 

ide  12 
"         Bnlphochlor- 

ide  11 

Plnaeollo  alcohol            .  84 

PlnaooUe  chloride  42 


Pinacolic  iodide       .      .   48 

Pinacolin  ....      84 

Platinum     ....     7 

Platinam  and  Ammoni' 
um  bromide     .       .       12 

Platinum  and  Barium 
bromide        ...   12 

Platinum   and   Cobalt 
bromide     ...       12 

Platinum    and    Lead 

bromide        ...    12 

Platinum  and  Magnesi- 
um bromide    .      .      12 

Platinum   and    Manga- 
nese bromide  .    12 

Platinum   and   Nickel 
bromide     ...       12 

Platinum  And  Potassium 
bromide        ...    12 

Platinum    and    Sodium 
bromide     ...       12 

Platinum  and  Strontium 
bromide        ...   12 

Platinum  and  Zinc  bro- 
mide   ....       12 

Platinum  and  Ammoni- 
um chloride        .      .   11 

Platinum  and  Barium 
chloride     ...      11 

Platinum  and  Cadmium 
chloride.      ...   11 

Platinum  and  Copper 
chloride     ...      11 

Platinum  and  Iron  chlo- 
ride   11 

Platinum  and  Lead  chlo- 
ride     ....      11 

Platinum  and  Magnesi- 
um chloride       .      .   11 

Platinum    and    Manga- 
nese chloride  .      .      11 

Platinum   and    Sodium 
chloride.       ...   11 

Platinum  and  Thorium 
cyanide      ...      21 

Platinum  and  Ammoni- 
um iodide  .       .    18 

Platinum    and    Cobalt 
iodide .  .      .      18 

Platinum  and  Iron  iod- 
ide     13 

Platinum  and  Magnesi- 
um iodide ...      18 

Platinum   and    Manga- 
nese iodide  ...   18 

Platinum    and    Nickel 
iodide  ....       13 

Platinum  and  Potassium 
iodide     ....   12 
33 
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Platinum  and  Sodium 

iodide  ....  12 
Platinum  and  Zinc  iod- 
ide      13 

Poplar  oil         ...  27 

Potassium.   ....  5 

**          Arsenate    .  20 

••          Bromate        .  15 

*'          Carbonate .  20 

"          Chlorate        .  15 

"         Chloride    .  9 

**         Chromates    .  19 
"         Cobalticyar 

nide        .  21 

**          Dlthionate    .  16 

"          Iodide.       .  12 
**         Manganicya- 

nide   .       .  21 

**          Niobofluoride  9 

"          Nitrate  20 
••         Nitrophen- 

ates      .    39,  40 
**         Palladiochlo- 

ride     .       .  10 

"          Picrate       .  40 
"         Platinbrom- 

ide             .  12 

"         PlaUnlodide  12 

*«          Selenate     .  18 
**         Stannobrom- 

ide      .       .12 
**         Stannofluo- 

ride .      .  9 

•*         Sulphate       .  16 
"         Tantalofluo- 

ride .  9 
••         Titanofluo- 

ride           .  9 

"         Triacetate  .  39 

"          Ziroofluoride  9 
Potassium  and  Cadmium 

selenate      ...  19 
Potassium  and  Cobalt 
selenate         .       .       .18 

Potassium  aud  Copper 
selenate     ...      19 

Potassium  and  Magne- 
sium selenate  .    19 

Potassium  and  Manga- 
nese selenate    .  18 

Potassium  and  Nickel 
selenate.      ...    18 

Potassium  and  Sodium 
selenate     ...      18 

Potassium  and  Zinc  se- 
lenate 'Id 

Potassium  and  Calcium 
sulphate     ...       17 
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Potassium    and    Cobalt 

sulphate        .       .       .  17 
Potassium  and  Iron  sul- 
phate  ....  17 
Potassium    and  Magne- 
sium sulphate     .       .  17 
Potassium  and  Manga- 
nese sulphate  .       .  17 
Potassium   and    Nickel 

sulphate        .       .       .17 
Potassium  selenate  with 

Nickel  sulphate      .  21 

Propargyl.     Acetate      .  84 

Bromides  47 

Chloride     .  42 

Propionic  anhydride    .  SO 

Propyl.    Alcohol       .       .  28 

"         Bibromopropi- 

onate  .  48 

Borate        .       .  53 

Carbonate      .  32 

Nitrite     .       .  37 

Oxalate      .       .  82 

Phenate  .       .  34 

Salicylate  .       .  83 

Silicate    .       .  53 

Propylene.    Chloride      .  41 

Chlorobrom- 

ide  49 

Diacetate     .  82 

Diamine  .  37 

Glycol   .       .  31 

Propylglycol    chlorhy- 

drln     .  44 

Propylldene  chloride      .  41 

Propyl    silicic   chlorhy- 

drins    .       .       .       ;  53 

Pucherite     .....  20 

Pyrlte        ....  14 

Pyrophosphoric  chloride  11 

Pyrotereblc  aoid    .       .  88 


(t 


t( 


41 


U 


*f 


*( 


tl 


•t 


It 


Q. 


Quartz 


R. 


Realgar. 

Retene      •      •      .      . 
Ruby     .... 
Ruthenium  tetroxlde  . 


18 


14 

28 
13 
13 


s. 


TAmm. 

.    27 

IS 

.    14 

6 


Santal  wood  oU . 
Sapphire   . 
Selenious  acid   . 
Selenium  . 
Silloo  or  Silicic  acid. 

See  Silicon  dioxide  18, 14 

Silicoflnorides       .      .  21 

Silicon.    Chloride     .       .  10 
Dioxide    .        18.14 

SlUoonphenyltriethyl     .  53 
"            Derlv.  of   53 

Silicontrlethyl  oxide   .  53 

Silver 6 

**      Ammoniochrom- 

ate       .      .  19 
**      Ammonioselen- 

ate   ...  19 

*•       Chlorate     .       .  15 

"       Chromate      .       .  19 

'*       Dithlonate  16 

"       Iodide     ...  12 
**       Nitrophenates    39, 40 

••       Picrate        .  40 
Silver  and  Iron  ammo- 

nlocyanide   ...  21 

Sodium      ....  5 

"       Carbonate    .       .  20 

"       Clilorlde    .       .  9 

'*       Dithlonate  .       .  16 

"       Hydride    .       .  22 

*•      Nitrate         .       .  19 

"       Platinbromlde  12 

"       Platlnchloride    .  11 

"       Platiniodide    .  .12 

"      Selenate       .       .  18 

'*       Sulphate  .  16 

"       Triacetate    .       .  89 
Sodium  and   Potassium 

selenate      ...  18 
Stanntetrapropyl     .      .  54 
Stanntributyl  iodide  .  54 
Stibnlte       '.                     .14 
Strontium.    Bromate  .  15 
Chloride      .  10 
*<           Dithlonate  16 
Fluoride      .  9 
Formate  .  89 
Platinbrom- 
lde        .  12 
**           Sulphate  .  16 

Sugar 83 

Sulphur     ....  6 

"       Bromide    .      .  11 

"        Chloride .       .  10 

Sulphuric  acid   ...  14 

Syngenlte        ...  17 


T. 


tl 


it 


M 


Pi«t. 


Tantalic  acid  .  .  .  U 
Tantalum  and  Fotassl- 

nm  fluoride  .  .  ^ 
Terebene  .  .  .  .  S 
Tcrebenthene  .  .  T, 
Tetrachlorinated  ether  .  ^^ 
Tetramethylalleae  .  .T 
Tetramethylbenzol  .  .  36 
Tetraterebentbene  .  :"< 
Thorium.     PlatinocTso- 

ide  .     .     -n 

"  Selenate      .  :« 

Sulphate  .     17 

Thymol        .  ,     .  »> 

Tin J 

"     Chloride     .      .     .  W 
"     Dioxide    ...     14 
*'     Phosphates       .     .  ~ 
Tin    and   Atamonlam 

bromide     .      .     .     1^ 
Tin  and  Potassium  bro- 
mide      .      .      .     .  li 
Tin    and   Ammoniam 

fluoride      .      .      •      * 
Tin  and  Cobalt  fluoride     9 
Tin  and  Manganese  fluo- 
ride   5 

Tin  and  Potassium  fluo- 
ride .  .  .  .  ' 
Tin  Propyl  .  .  .  •  -•* 
Tinstone  ,  .  .  .  '** 
Tintributyl  iodide  .  .  •'* 
Titanium.  Chloride  .  l'*' 
Titanium     and    0>pper 

fluoride  .  .  -  •  ' 
Titanium  and  Potassiam 

fluoride  .  .  •  ^ 
Toluidine  .  .  •  •  " 
Toluol        .      .      .     .     -^ 

Tolyl  phenyl  *     *  "1 

Trichloracetonltnie  .  *» 
Trichlorotoluol  .  .  •  *^ 
Tridymit«  .  .  •  '* 
Trimethylacetic  add  .  ^ 
Trlnltroglycerine  -^ 

TropaeolammAlus.OiIof  ** 


V. 

Valeric  acid 
Valerylene.   O  deriv,  of  « 
Vanadium  wagnerll*   •  - 
Vinyl  iodide   -      •     '     * 
ViUvert  oU        .     •     •  * 
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Zinc. 

Dlthlonate             .    16 

PAas. 

4t 

Formate                    39 

Xantbogenlc  etlier  . 

51 

M 

Palladlochloride  .    10 

-        Iso- 

U 

Platinbromide    .       12 

mer  of        .       .      . 
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Platiniodlde   .       .    18 

U 

Selenate              .       18 

u 

Bilicoflaoride        .   21 

*( 

Sulphate             .       17 

z. 

tt 

Sulphide  ...    14 

M 

Zircofluoride      .        9 

Zinc. 

7 

Zinc  and  Barium  chloride  11 

'*     Bromato  . 

15 

it 

"    Ammonium  se- 

**     Chloride 

10 

lenate       .      19 

PAOS. 

Zinc  and  Potassium  se- 
lenate      .      .  19 

Zinc  butyl       ...  53 

Zinc  propyl        ...  53 

Zirconium.    Dioxide   .  14 

"            Phosphates  22 

Zirconium    and   Nickel 

fluoride      ...  9 

Zirconium  and  Potassi- 
um fluoride ...  9 

Zirconium  and  Zinc  flu- 
oride  ....  9 
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INTRODUCTION. 


The  following  tables  of  Specific  Heat  for  Solids  and  Liquids  aw 
believed  to  be  practically  complete  up  to  October,  1875.  Of  course  it 
was  not  considered  necessary  to  include  much  very  old  material,  there 
being  little  of  value  prior  to  the  time  of  Dulong  and  Petit  Un- 
doubtedly the  oldest  determinations  have  a  certain  historical  value,  but 
this  would  be  hardly  sufficient  to  warrant  the  labor  involved  in  search- 
ing them  out  However,  quite  a,  number  of  such  determinations  have 
been  included  in  the  tables,  notably  some  by  Dalton,  Crawford,  GadoHn, 
and  Lavoisier  and  Laplace. 

For  convenience,  the  columns  of  atomic  or  molecular  heats  have 
been  added.  These  values,  it  is  hardly. necessary  to  say,  are  the  pro- 
ducts obtained  by  multiplying  the  specific  heat  of  a  substance  into  ii^ 
atomic  or  molecular  weight.  For  this  purpose  the  most  recent  deter- 
minations of  atomic  weight  have  been  employed. 

Details  concerning  the  methods  of  determination  could  not  veil  be 

given  in  such  tables  as  these.    For  such  details  the  original  papers  must 

be  consulted,  and  to  these  original  papers  references  are  almost  always 

supplied. 

F.  W.  C. 

Cincinnati,  Jan.  5, 1876. 


A  LIST 


OP  SOME  OF  THE  MORE  IMPORTANT  PAPERS  UPON 

SPECIFIC  HEAT.* 


1.  DuLONa  AND  Petit. — "  Recherchea  sur  la  mesure  des  temperatures,  et  sur 

les  loia  de  la  communication  de  la  chaleur/'    Ann.  Chim.  Phys.  (2).  7; 
pages  113  and  225.  1817. 

2.  DcLONQ  AND  Petit. — "Recherches  sur  quelques  points  importans  de  la 

throne  de  la  chaleur."    Ann.  Chim.  Phys.    (2).  10.  395.  1819. 

3.  Weber. — "Ueber  die  specifische  Warme  fester  KOrper,  insbesondere  der 

Metalle."    Poggend.  Annal.  20. 178.  1830. 

4.  Neumann. — "Untersuchungen  iiber  die  specifische  Warme  der  Mineralipn." 

Poggend.  Annal.  23. 1.  1831. 

5.  Xeumann. — "Bestimmung  der  specifischen  Wiirme  des  Wassers  in  der 

Nahe  des  Siedpunkts  gegen  Wasser  von  niedriger  Temperatur."  Pog- 
gend. Annal.  23.  40.  1831. 

6.  AvooADRO. — ''M^moire  sur  les  chaleurs  sp^cifiques  des  corps  solides  et 

liquides."    Ann.  Chim.  Phys.  (2).  55.  80.  1833. 

7.  AvooADRO. — "Nouvelles  recherches  sur  la  chaleur  spdciiique  des  corps 

solides  et  liquides."    Ann.  Chim.  Phys.  (2).  57. 113.  1834. 

8.  Regnault. — ''Recherches  sur  la  chaleur  sp^cifique  des  corps  simples  et 

composes."    Ann.  Chim.  Phys.  (2).  73.  5.  1840.    Poggend.  Annal.  51.  44 
and  213. 

9.  Schroder. — "Ueber  die  specifische  Warme  zusammengesetzter  Korper. 

Ein  Beitrag  zur  Volumentheorie."    Poggend.  Annal.  52.  269.  1&41. 

10.  Delarive  and  Marcet. — "  Einige  Untersuchungen  iiber  die  specifische 

Warme."    Poggend.  Annal.  62. 120.  1841. 

*  No  attempt  at  completeness  is  made  in  this  list  It  is  intended  merely  as  a  guide  to  the  litera- 
ture of  the  subject,  useftil  in  connection  with  the  following  tables.  Papers  earlier  than  those  of 
Dulong  and  Petit,  and  many  very  important  papers  upon  the  specific  heat  of  ga<es,  are  entirely 
omitted.  Among  such  papers  may  be  mentioned  those  of  Clement  and  Desormes,  Delaroche  and 
B^raid,  Laroiaiar  and  Laplace,  Iryine,  Crawford,  Wilke,  Black,  Haykraft  and  Mayer. 
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11.  Regnault. — ''Sur  la  chaleur  specifique  des  corps  simples  et  des  corpe  com- 

poses."   Ann.  Chim.  Phys.  (3).  1. 129.  1841.    Poggend.  Annal.  53.  GO  and 
243. 

12.  Delarive  and  Mabcet. — "  Ueber  die  specifische  Warme  des  Kohlenstoffs 

in  seinen  verschiedenen  Zustanden,"    Poggend.  Annal.  64. 125.  1841. 

13.  Regnault. — "  Recherches  sur  les  chaleurs  sp^cifiques."    Ann.  Chim.  Phj-s. 

(3).  9.  322.  1843.     Poggend.  Annal.  62.  50. 

14.  Desains.— "  M^moire  sur  la  chaleur  specifique  de  la  glace."    Compt  Rend. 

20.1345.  1845.    Ann.  Chim.  Phys.  (3).  14.  306.    Poggend.  Annal.  6.5. 4r>-). 

15.  Person.— "Recherches  sur  la  chaleur  latente,"    Compt.  Rend.  23.  lOi 

1846.    Poggend.  Annal.  70.  300. 

16.  Kopp. — "  Ueber  die  specifische  Warme  einiger  Fliissigkeiten."    Poggend. 

Annal.  75.  98.  1848. 

17.  Woestyn. — ^**  Ueber  die  specifischen  Warmen."    Poggend.  Annal.  76. 129. 

1849. 

18.  Regnault. — "  Note  sur  la  chaleur  spdcifique  et  la  chaleur  latente  du  fluxion 

du  brome,  et  sur  la  chaleur  sp6cifique  du  mercure  solide."    Ann.  Chim, 
Phys.  (3).  26.  268.   1849.    Poggend.  Annal.  78. 118. 

19.  Regnault. — "Ueber  die  specifische  Warme  des  flussigen  Wassers  l>ei 

verschiedenen  Temperaturen."    Poggend.  Annal.  79.  241.  1850. 

20.  Person. — "  Recherches  sur  la  chaleur  specifique  des  dissolutions  saline^-." 

Ann.  aiim.  Phys.  (3).  33.  437.   1851.     Ann.  Chem.Pharm.  80. 136. 
2L  Garnier. — "  Recherches  sur  les  rapports  entre  le  poids  atomique  moyen 
des  corps  simples,  et  leur  chaleur  specifique."    Compt.  Rend.  35.  :I78. 
1852.    Ann.  Chem.  Pharm.  84. 

22.  Regnault. — "Recherches  sur  les  chaleurs  sp^cifiques  des  fluides  ^la^ti- 

ques."    Compt.  Rend.  36.  676.  1853.    Poggend.  Annal.  89.  335. 

23.  Regnault. — "  Note  sur  la  chaleur  sp6cifique  du  phosphore  rouge."   Ann. 

Chim.  Phys.  (3).  38. 129.  1853.    Poggend.  Annal.  89.  495. 

24.  Angstrom.—"  Notiz  fiber  die  latente  und  specifische  Warme  des  Eise*." 

Poggend.  Annal.  90.  509.  1853. 

25.  Regnault. — **  M^moire  sur  la  chaleur  specifique  de  quelques  corps  Bimplef. 

et  sur  les  modifications  isom^riques  du  s616nium."    Ann.  Chim.  Pbvv 
(3).  46.  257.  1856.    Poggend.  Annal.  98.  396. 

26.  Regnault. — "  Sur  la  chaleur  specifique  de  quelques  corps  simples."    Ann. 

Chim.  Phys.  (3).  63.  5.  1861. 

27.  Regnault.—"  Sur  la  chaleur  specifique  du  thallium."    Ann.  Chim.  Thys. 

(3).  67.  427.  1863. 

28.  Kopp.—"  Ueber  die  specifische  Warme  starrer  Korper,  imd  Folgerunpen 

bezuglich  der  zusammengesetzheit  s.  g.  chemischer  Elemente."    Aim- 
Chem.  Pharm.  126.  862.   1864. 
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29.  Pape. — "Ueber  die  specifische  Warme  wasserfrcier  und  wasserhal tiger 

schwefelsaurer  Salze."    Poggend.  Annal.  120.  337  and  579.   1864. 

30.  Regnault. — "Bemerkungen  iiber  die  zur  Bestimmung  der  specifischen 

Warme  fester  Korper  angewendeten  Verfahren."    Poggend.  Annal.  122. 
257.   1864. 

31.  BoHN. — "  Noch  einige  Bemerkungen  iiber  die  Bestimmung  der  specifischen 

Warme  aus  Mischversuchen."    Poggend.  Annal.  122.  289.   1864. 

32.  Pape. — "Ueber  die  specifische  Warme  unterschwefligsaurer  Salze."    Pog- 

gend. Annal.  122.  408.   1864. 

33.  Neumann. — "  Beobachtungbn  uber  die  specifische  Warme  verschiedener, 

namentlich  zusammengesetzter  Korper."     Poggend.  -Annal.  126.  123. 
1865. 

34.  Kopp. — "  Investigations  of  the  specific  heat  of  solid  bodies."    Phil.  Trans. 

1865.  71.    Ann.  Chem.  Pharm.  3rd.  supp.  bd.    Chem.Soc.  Joum.  1866. 

35.  Buff. — "  Ueber  eine  Beziehung  der  Valenz  der  Atome  zu  der  specifischen 

Warme  derselben."    Ann.  Chem.  Pharm.  4th.  supp.  bd.  164.  1865-6. 

36.  Bettendorf  and  Wullner. — "  Einige  Versuche  iiber  specifische  Warme 

allotroper  Modificationen."    Poggend.  Annal.  133.  293.   1868. 

37.  ScHiJLLER. — "  Ueber  die  specifische  Warme  von  Salzlosungen."    Poggend. 

Annal.  136.  70  and  2a5.   1869. 

38.  DupR^  AND  Page. — "  On  the  specific  heat  and  other  physical  characters  of 

mixtures  of  ethylic  alcohol  and  water."    Phil.  Trans.  1869.  591. 

39.  WiJLLNER. — "  Ueber  die  specifische  Warme  von  Salzlosungen  und  Fliissig- 

keitsgemischen."     Poggend.  Annal.  140.  479.  1870. 

40.  Pfaundler  and  Platter. — "  Ueber  die  Warm ecapaci tat  des  Wassers  in 

der  Nahe  seines  Dichtigkeitsmaximums."    Poggend.  Annal.  140,  574; 
and  141,  537.  1870 

41.  Bunsen. — "  Calorimetrische  Untersuchungen."     Poggend.  Annal.  141. 1. 

1870. 

42.  Mabignac. — "Researches  on  the  specific  heats,  densities,  and  expansions 

of  some  liquids."    Phil.  Mag.  (4).  41. 134.  1871. 

43.  MiXTER  AND  Dana.    "  Specifische  Warme  des  Zirkoniums,  Siliciums,  und 

Bors."    Ann.  Chem.  Pharm.  169.  388.  1873. 

44.  Winkelmann. — '*  Ueber  die  Mischungswarme  und  specifische  Warme  von 

Fliissigkeitsgemischen."    Poggend.  Annal.  150.  592.  1873. 

45.  Webeb. — "The  specific  heat  of  the  elements  Carbon,  Boron,  and  Silicon." 

Phil.  Mag.  (4).  49. 161  and  276.  1875. 

46.  ScHULLEB  AND  V.  Wartha. — "Ueber  das  Bunsen 'sche  Eiscalorimeter." 

Ber.  d.  Deutsch.  Chem.  Gesellschaft.  8. 1011.  1875. 


EXPLAlJf  ATOET  IJTOTES. 


To  the  following  tables  a  few,  and  only  a  few,  notes  of  explanation  are  needed 
referring  chiefly  to  abbreviations. 

The  letter  S.  aflixed  to  the  name  of  any  substance,  or  to  a  determinatioQ  of 
specific  heat)  indicates  that  the  substance  was  in  the  solid  condition.  The  letter 
L.,  on  the  other  hand,  stands  for  liquid.  These  signs  are  used  only  when  for  any 
given  substance  detemnnations  have  been  made  both  in  the  solid  and  liquid 
states. 

When  figures  indicating  any  given  temperature  are  appended  to  a  determina- 
tion of  specific  heat,  they  show  that  the  determination  applied  only  to  that 
temperature.  When,  however,  two  temperatures  are  given,  as  for  instance. 
.0557,  0°-100°,  the  determination  is  the  mean  specific  heat  between  them  as 
extremes. 

Such  a-n  abbreviation  aam,  of  ^f  m.  of  5,  attached  to  any  determination,  indi- 
cates that  it  is  a  mean  of  f ,  mean  of  6,  <&c.,  experiments. 

In  referring  to  authorities  more  extended  abbreviations  have  to  be  emplofed 
A  single  number  attached  to  the  name  of  any  authority,  refers  to  the  accompa- 
nying list  of  papers.  Thus,  Kopp.  34,  refers  to  Kopp's  paper  numbered  34,  and 
so  on. 

With  other  abbreviations,  as  a  rule,  which  refer  to  periodicals  or  laiige  worts 
numbers  indicating  series,  volume,  and  page  are  also  used.  Of  couise  when  no 
number  for  series  is  given,  the  first  (or  perhaps  only)  series  is  referred  to.  The 
following  abbreviations  are  employed : — 

A.  C.  P.    "Annalen  der  Chemie  und  Pharmacie." 

A.  C.  Phys.    ^'Annales  de  Chimie  et  de  Physique." 

A.  S.  P.  N.    "Annales  des  Sciences  Physiques  et  Naturelles." 

C.  R.    "  Comptes  Rendus." 

C.  S.  J.    "Journal  of  the  Chemical  Society." 

Ed.  J.  S.    "  Edinburgh  Journal  of  Science." 
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Fortsch.  D.  Phys.    "Fortschritte  der  Physik." 

GUb.  Ann-    "  Gilbert's  Annalen." 

Gm.  H.  Gmelin's  "Handbook."  Edition  of  the  Cavendish  Society,  vol.  1, 
article  on  Specific  Heat.  (Hermann's  paper,  frequently  referred  to  under  this 
heading,  was  originally  publislied  in  Moscow ;  the  work  containing  it  was  not 
accessible  to  the  compiler.) 

J.    "Jahresbericht  fiir  Chemie." 

P.  A.    "  Poggendorf's  Annalen." 

Watt's  Diet.    "Watt's  Dictionary." 

Wien  Ak.    "Sitzungsberichte  der  Akademie  zu  Wien." 


A.  TABLE 


OF 


SPECIFIC  HEAT, 


FOR  SOLTOS  AND  LIQUIDS. 


I.  Elementary  Substances. 


Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Hydrogen. 

I. 

• 

Fluorine. 

19. 

Chlorine. 

35.5 

Bromine.          L. 

80.0 

.135. 

10.80 

Delarive  &  Marcet  10. 

«                 « 

.1071. 

8.57 

Andrews.  P.  A.  75. 33a 

«                 « 

.11094. 

8.87 

» 

«                 « 

.11294. 

► 

903 

Regnault.  18. 

«                 « 

•10513J 

8.41 

[(4).  22. 38.5. 

«                 « 

.1125.  i8°-43.°6. 

9.00 

Marignac.  A.  C.  Phy*. 

«                 S. 

.08432. 

6.75 

Regnault.  18,     [6. 7^ 

Iodine.              L. 

127. 

.10822. 

13.74 

Fa\Te  &  Silbermann.  J. 

«                  S. 

.082. 

Avogadro,  7. 

«                   « 

.05412. 

6.87 

Regnault.  8. 

Lithium. 

7. 

.9408. 

6.59 

Regnault.  26. 

Sodium. 

23. 

.2934. 

6.75 

25. 

Potaasium. 

391 

Kubidium. 

85.4 

Caesium. 

I33-0 

« 

Silver. 

108.0 

•0557.  o**-ioo.° 
.0611,  o°-30o.®    J 

6.02 

Dulong  <fe  Petit  1. 

« 

6.60 

« 

.063. 

6.80 

Potter.  Ed.  J.  S.  5.  ax 

« 

.05701. 

6.16 

Regnault.  8. 

« 

.05433.  5*^-10.**  1 

5.87 

' 

« 

.05458,  io°-i5.** 

» 

5.89 

« 

.05424. 1  5°-20.° 
.05611,  5°-io,°  ' 

5.86 
6.06 

•  Regnault.*  13. 

« 

.05612,  ?o°-i5.° 

' 

6.06 

tt 

.05620,  I5**-20.° 

6.07 

h 

• 

« 

.05698,  0.® 

6.15 

^ 

« 

.05715,  50.** 

6.17 

a 

.05749,  lOO.** 

6.21 

Bystrom. 

« 

.05800,  150.° 

» 

6.26 

Fortsch.  d.  V^P- 

« 

.05868.  200.® 

6.34 

16.  3:0. 

« 

.05953.  250.^ 

6.43 

« 

• 

.06055,  3oo.*»J 

6.54 

X 

10 
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Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Silver 

.0560. 

6.05 

Kopp.    34. 

« 

.0559. 

6.04 

Buiisen.    41. 

« 

.05494. 

5-93 

Mixter  &  Dana.    43. 

Thallium. 

204. 

.03250. 

6.63 

Lamy .  Watts'  Dict.3.30. 

a 

•03355. 

6.84 

Regnault.    27. 

Oxygen. 

16. 

• 

Sulphur.     Liquid. 

32. 

•2337. 1  I9-Vh6.*7 

7.48 

Person.  P.  A.    74.  509. 

«             Solid. 

.1900. 

6,08 

Dalton.    Gm.  H.  I. 

■                 « 

.1880.        [Sulphur. 

6.02 

Dulong  &  Petit.    2. 

«                 « 

.209.     Flowers  of 

6.69 

Neumann.    4. 

«                 « 

.20259. 

6.49 

Kegnault.    8. 

«                 « 

.1776.  Native  cry  St,' 

5.68 

' 

«                 « 

.  1 764. Fused  since  a  ys. 
.1803.     It          «'ams. 

5.64 
5.77 

Regnault.    13. 

a                         « 

.1844.    Lately  fused.  . 

5.90 

" 

«                         « 

.235,  I20°-147.*» 

7.52 

Person.    15. 

«                      a 

.l63,I7°-45.^Rhorab. 

5.22 

Kopp.    34. 

«                      « 

.1712.    Roll  Brimstone. 

5.48 

Bunsen.    41. 

Selenium. 

79-5 

.0675. 

5.37  ■ 

Hermann.  Gm.  H.  I. 

H 

.0834,  50-I5.» 

6.63 

Delarive  &  Marcet.  10. 

K 

.07446.  Metallic. 
.07468.  Vitreous. 

5.92 

I  Regnault.    25. 

C 

5-94 

« 

.0860,   m.  of  13.  Cryst. 

6.84 

Neumann.    33. 

« 

•o8404.)Cryst.       1 

.08399.33  Samples. 

6.68 

[ner.     36. 

ft 

6.68 

Bettendorf  &  Wiill- 

« 

•0953'  Amorphous. 

7.58 

Tellurium. 

129. 

.0912. 

Dulong  &  Petit.    2. 

a 

.05155. 

6.65. 

Regnault.    8. 

« 

.05165.  Undist'd.1 
.04737.   Distilled./ 

6.66. 

1  Regnault.    25. 

« 

6.11. 

« 

.0475. 

6.13. 

Kopp.    34. 

Calcium. 

40. 

.1686.) 
.1722./ 

6.74. 
6.88. 

-j  Bunsen.    41. 

.Strontium. 

87.5 

Barium.  * 

137.0 

Lead.         Melted. 

207.0 

.039.  34o'*-440.** 

8.07. 

Person.    15. 

H                                         « 

.0402. 

8.32. 

Person.    P.  A.  70.  426. 

Solid. 

.0400. 

Dalton.    Gm.  H.I. 

«                   « 

.0293. 

6.07. 

Dulong  &  Petit.    2. 

«                   « 

.032. 

6.62. 

Potter.  Ed.  J.  S.   5.  80. 

«                   « 

.0299. 

6.19. 

Hermann.  Gm.  H.    1. 

«                  « 

.03140,  IO®-I0O.® 

6.50. 

Regnault.    8. 

•                  « 

•03o65,-77°75to-f-io° 

6.34. 

Regnault.    18.  [38.39. 

«                   « 

.0321. 

6.64. 

Schnidaritfich.  Wien  A. 

«                   « 

.03050,  i4"-io8.°  1 
.03i7o,i6**-i72.°  j 

6.31. 

Bede.      Fortsch.     d. 

«                   « 

6.56. 

.     Phys.    11.  379. 
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Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authoritj. 

Lead.            Solid. 

.0315. 

6.52.  ; 

ECopp.  34. 

Chromium. 

52.5 

Manganese. 

55. 

.1441 1. Very  impure 

Regnault.    8. 

a 

3^  '  I2  samples. 
.1217.J 

6.69. 

Regnault.    26. 

[Ann.  5.  42. 

Iron. 

56. 

.1269. 

7. II. 

Crawford.     See   Gilb. 

a 

.1300. 

7.28. 

Dalton.  Gm.  H.  I. 

tt 

.I098,o°-ioo.** 

V 

6.15. 

r 

.II50,0°-200.° 

6.44. 

.i2i8,o°-30o.° 

1  1 

6.82. 

-   DulongA  Petit   1. 

.i255.o°-35o.V 

7.03. 

w 

.110. 

6.16. 

Potter.  Ed.  J.  S.  5.  S). 

.IOS4. 

5.90. 

Hermann.  Gm.  H.  I. 

.II379- 

6.37. 

Regnault.  8.  [Ak.3S.39. 

1 

.1131. 

6.33- 

SchnidariUcb.     Wien 

.1123,  i5*-ioo.*»   ^ 

6.29. 

rBede. 

.11533,  16M42.®  I 

6.46. 

\      Fortsch.  d.  Phys, 

.I233i,20*'-247.*»J 

6.91. 

L                      11. 379. 

.111641,0.°     ^ 

6.25. 

r 

.112369,50.® 

6.29. 

.113795,  ioo.*» 

6.37. 

Bystrom. 

.115949,150.° 

> 

6.49. 

Fortsch.  d.  Phyg. 

.118821,200.° 

6.65. 

16.  370. 

.122411,250.° 

6.85. 

.126719,300.°. 

7.10. 

>> 

.112. 

6.27. 

Kopp.  84. 

.1125. 

6.30. 

Weber.  P.  A.  146.  257. 

.1138.) 

6.37. 

f 

.1151.  V99-I- 

« 

645- 

.1120.  J 

6.27. 

.1118.  235°2. 

6.26. 

.1126.  247?2. 

6.31. 

.1126.  248°!. 

6.31. 

Weinhold. 

.1248.  475-** 
.1261.  490.° 

K 

6.99. 
7.06. 

P.  A.  149.  1S6. 

.1284.  522.° 

7.19. 

.1407.  697.° 

7.88. 

.1422.  736.° 

7.96. 

• 

.1570.  874.* 
.1567.  900.°   J 

8.79. 
8.77. 

[50.  555. 

a 

.15693,  o°-iO40.° 

8.79. 

W.  C.  Roberto,  P.  M.  i 

Cast  Iron. 

.12728. 

Regnault.    8. 

«       « 

.12768,0.°      "1 

(  Bystrom. 

«         m 

.12830,  50.° 

K 

\      Fortfich.d.Phy?. 

ft         a 

.12954, 100.°  J 

[                      16. 370. 

SPECIFIC  HEAT  TABLES. 


13 


Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Cast  Iron. 

.13140.  150.* 

' 

ft       « 

.13388,  20O.« 

Bystrom.  Fortsch.  d. 

t       « 

.13698,  250.^ 

Phys.    16.370. 

•       « 

.14070,  300.® 

k 

\Vhite  Cast  Iron. 

.12983. 

Regnault.    8. 

Steel. 

.11848. 

Regnault.    8. 

.1165.     Soft.| 
.1175.  Hard.  J 

JEegnault.  13. 

.11782,  0.**     ^ 

r 

.11850,  50.** 

.11986,  100.° 
.12190,  150.® 
.12462,  200.® 

► 

Bystrom.      Fortsch. 
d.  Phys.    16.  370. 

.12802,  250.** 

.1321,  300.®   J 

V 

Xickel. 

58.7 

•1035- 

6.07 

Dulong&  Petit    2. 

.10863.                   1 

6.38 

r 

.11192.  UnfittedllJ 
.11631.  Cast  jj3. 

\  Regnault.    8. 

I 

.11095. 

6.51 

Regnault.    25. 

.10752.) 
.1108.    ) 

6.31 
6.50 

1  Regnault.    26. 

Cobalt. 

58.7 

.1498. 

Dulong  &  Petit.    2. 

.10696.         fCarbon.l 
.1171 2.Cast.Conta!ns  j 

6.28 

i  Regnault.    8. 

.1172,  5^-1 5.« 

6.88 

Delarive  k  Marcet.  10. 

.10094.    ^ 

5.93 

r 

.10620.     > 

6.23 

<  Regnault.    26. 

.10727.    J 

6.30 

I 

Uranium. 

120. 

.06190. 

743 

Regnault.    8. 

Coj 

)per. 

635 

.0949,  o°-ioo.°\ 
.1013,  o*-30o.*»j 

6.03 
6.43 

1  Dulong  &  Petit.    1. 

.096. 

6.10 

Potter.  Ed.  J.  8.  5.  80. 

.0961. 

6.10 

Hermann.  Gm.  H.  I. 

»                                              • 

.09515. 

6.04 

Regnault.    8. 

.o95»  5**-i5.*' 

6.03 

Delarive  &  Marcet.  10. 

.08842,  5«-io.<»  "1 

r 

.08913,  io®-i5.*»  I 

\  Eegnault.    13. 

1 

.08847,  i5*'-2o.®J 

I 

1 

.09331,  i5*'-ioo.<»^ 

5.93 

J  Bede.       Fortsch.  d. 

\ 

.09483,  i6«-i72.«  V 

6.02 

1  •    Phys.  11.  379. 

i 

.09680,  I7*»-247.»J 

6.15 

1          f/ 

< 

.0951. 

6.04 

Pape.    29. 

( 

.0930. 

5.90 

Kopp.    34. 

Ru 

thenium. 

104.4 

.0611. 

6.38 

Bunsen.    41. 

Rh 

odium. 

104.4 

.05527.1    ^ 

JL,    2  Sara 
.05803.  J 

iples. 

5.77 
6.07 

Regnault.    26. 

ft 

84 
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SPECIFIC  HEAT  TABLES. 


Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Rhodium. 

.05408,  m.  of  3. 

5.64  : 

Regnault    25. 

Palladium. 

106.6 

.05927. 

6.32 

Reguault.    8. 

.05921.' 

• 

6.31 

'  Roberts  &  Wright  C  2.  J. 

.06007. 

15M00.*' 

6.40 

(2).  U.  117.    See  this 

.06022.  J 

6.42 

«       paper  for  fkiU  debiils 
conoeming   palkdiom 

.05918,-10^10+ 15?  J 

6.31 

^     withocclndedbydrofea 

Platinum. 

197.5 

.0355.  o°-ioo.*»  1 
.0355.  P**-3«>.^  J 

7.01 
7.01 

Dulong  k  Petit   1. 

.0314. 

6.20 

Dulong  A  Petit   2. 

.03243.  Rolled.  ' 
.03293.  Spongy. 

6.40 
6.50 

Regnault.    8. 

.03509.  5^-10.''      ^ 
.03449.  io**-i5.'*    1 

6.93 

r 

6.81 

\  Begnault    13. 

.03509,  I5*»-20.**J« 

6.93 

I 

.0335,  O*»-IO0.**    ' 

6.62 

f 

•0343.  o*'-30o.*' 

6.77 

Pouillet    See  B&l- 

, 

.0352.  o°-5oo.* 

6.95 

,     four  Stewart  8 "Ele- 

-- 

.0360,  o*'-700.**    1 

7.11 

mentary     Treatise 

.0373.  o°-iooo.*» 

7.37 

on  Heat"    P.Se.S 

.0382,  0°-I200.®J 

7.54 

V 

.032386, 0.**    ^ 

6.39 

^ 

.032480, 50.** 

6.41 

.032668,  100.** 

6.45 

Bystrom.  Fortsch.  d 

,032950, 150.° 

6.51 

'       Phys.    16.  S70. 

.033326,  200.® 

6.58 

.033796. 250.** 

6.67 

.034750. 300.*  J 

6.86 

< 

.0325. 

642 

Kopp.    34. 

.03290.  ^ 

6.49 

r 

.03270.  V  99?i. 

6.46 

.03297.  J 

6.51 

.03508.  238^5. 

6.93 

.03520.  246% 

6.95 

.03411.  256?8. 

6.74 

•                                          _.           • 

^^•v 

.03188.  476.® 

'      6.30 

.   Weinhold.     P.   A 

^^ 

.03230.  478.® 

6.38 

149.    186. 

.03253.  507.** 

6.42 

.03333.  705.^ 

6.58 

.03381.  766.** 

6.68 

1 

.03396.  934.** 

6.71 

« 

.03333.  952.'        J 

6.58 

V 

Iridium. 

198. 

.03683.  Very  impun 

e 

Regnault    8. 

.0363. 

7.19 

Regnault    25. 

.04186.) 
.03259.r  '^^P^^' 

•     6.45 

• 

'  Regnault    26. 

— -* 

SPECIFIC  HEAT  TABLES. 
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Name. 

Atomic 
Weight 

Specific  Heat. 

Atomic 
Heat. 

Authority. 

Osmium. 

199.2. 

.0:063,  m.  of  3. 

6.10. 

Regnault.    25. 

m 

.03063.) 
.03113.;' ^^P^^'- 

6.10. 
6.20. 

-J  Regnault.    26. 

Molybdenum. 

95.9. 

.07218. 

6.92. 

Regnault.    8. 

« 

.0659,  5«-i5« 

6.32. 

Delarive  &  Marcet.  10. 

Tungsten. 

184. 

.03636. 

6.69. 

iRegnault.    8. 

c 

.035,  6?25-i5. 

6.44. 

Delarive  &  Marcet.  10. 

« 

.03342. 

6.15. 

Regnault.    26. 

Indium. 

« 

1 1 3.4. 

.0565.1 
.0574.) 

6.40. 
6.51. 

-j  Bunsen.    41. 

Zinc. 

65.2. 

.1000. 

6.52. 

Dalton.    Gm.  H.  I. 

.0927,  O**-I0O.®) 

.1015.  o°-30o.*»J 

6.04. 
6.62. 

JDulongife  Petit.    1. 

.0929. 

6.06. 

Neumann.    4. 

.098. 

6.40. 

Potter.    Ed.  J.  S.  5.  80. 

.09555. 

6.23. 

Regnault.    8. 

.09142,  5*»-io.*»    "^ 

5.96. 

r 
j 

.09252,  io°-i5.**    > 

6.03, 

<  Regnault.    13. 

.09123,  I5*»-20.<»  J 

5.95. 

I              [Ak.   38.  89. 

1 

.0924. 

6.02. 

Schnidaritsch.      Wien 

[ 

.09088.  i6*'-ioi.°^ 

5.93. 

J    Bede.    Fortsch.  d. 

.09385,  17°'-172.'*  V 
.09563,  I7*»-2I3.°J 

6.12. 
6.23. 

1       Phys.    11.  379. 

.0932. 

6.08. 

Kopp.    34. 

.0935. 

6.10. 

Bunsen.    41.           [46. 

(    Distilled. 

.09393. 

6.12. 

Schiiller  &  V.  Wartha. 

Cadmium. 

112. 

.0385. 

Hermann.    Gm.  H.  I. 

« 

.05669. 

6.35. 

Regnault.    8. 

« 

.0576,  5^-15.^ 

6.45. 

Delarive  &  Marcet.  10. 

c 

.05908,  5*'-io.**    ^ 

6.62. 

f 

« 

.05969,  io«-i5.«    V 

6.68. 

<  Regnault.    13. 

c 

.05938.  i5*'-2o.**  J 

6.65. 

w 

« 

.0542. 

6.07. 

Kopp.    34. 

« 

.0548. 

6.14. 

Bunsen.    41. 

Magnesium. 

24. 

.2499. 

6.00. 

Regnault.    26. 

« 

.245. 

5.88. 

Kopp.    34. 

Mercury. 

200. 

.0330. 

6.60. 

Kirwan.    Gm.  H.  I. 

« 

a 

.0330,  o®-ioo.®> 
.0350,  o*'-30o.**j 

6.60. 

7.70. 

-J  Dulong  and  Petit.    1. 

c 

.03332,   IO°-IOO.® 

6.64. 

Regnault.    8. 

« 

.0318. 

6.36. 

Delarive  k  Marcet.  10. 

.    « 

.0282,  5®-io.*»    "j 

r 

« 

.0283,  io°-i5.**  > 

*  Regnault.    13. 

c 

.0290,  15^-20.®  J 

I 

c 

.0332,  24*>-44.** 

6.64. 

Kopp.    16. 

« 

■0335,  m.of  5. 

7.37. 

Kopp.    34. 
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SPECIFIC  HEAT  TABLES. 


Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Mercury.      Solid. 

.O3i92,-77*?75to-4o** 

6.38. 

Regnault.    18. 

Nitrogen. 

14. 

BoronAmorphous 

II. 

.3598- 1 

3.96. 

r 

a                  a 

.3483. 

f 

3.83. 

■{  Regnault   26. 

«                   « 

•4053.  J 

4.46. 

I 

«                   « 

.254. 

2.79. 

Kopp.    34. 

.  «  Graphitoidal. 

.2352. 

2.59. 

Regnault.    26. 

«   Crystalline. 

.2622.  ^ 

2.88. 

r 

«            « 

.2253.  V 

2.48. 

<  Regnault   26. 

«            « 

.2574.  J 

2.83. 

I 

«            « 

.230. 

2.53. 

Kopp.    34. 

«            « 

.2518. 

2.77. 

Mister  <&  Dana.   43. 

«            « 

.1915—39^6.  ^ 

2.11. 

f 

«           d 

.2382,-i-26?6. 

2.72. 

«            II 

.2737.    76?7. 

^ 

301. 

F.  Weber.  P.  M.  (4) 
49.  290. 

«            « 

.3069,  i25?8. 

3.38. 

«            « 

.3378,  177-2. 

372. 

V                      « 

.3663,  233^2.  J 

4.03. 

^ 

Phosphorus. 

3^' 

.196,  50°-I00.°MHtrd 

6.08. 

Desains.  P.  A.  70. 315. 

ff 

.2045.                      « 

6.34. 

Person.    P.  A.  74  aiJ9. 

«     Common. 

.2900. 

1 

Hermann.    Gm.  H.  I. 

«           tt 

.385. 

Avogadro.    7. 

«           « 

.1887,  io**-3o.**    ) 
.25142,  o**-ioo.®  J 

5.85. 

\  Regnault    8. 

«           « 

.212,  50°-IOO.** 

6.57 

Person.    15. 

«           « 

.2000,  25°-5o.** 

6.20 

DpRainft.  P.A.70.  S15. 

«           « 

.1788.  -21*'  to  +7.* 

5-54 

Person.    P.  A.  74. 509, 

«              n 

«               « 

.  1 740. -77^7  5to+io?l 
.1887.  io°-3o.*»      J 

5-39 
5.85 

Regnault    la 

«               II 

.202,  i3*'-36.*' 

6.26 

Kopp.    34. 

«            Eed. 

.16981. 

5.26 

Regnault    23. 

Arsenic. 

7S' 

.0804. 

6.03 

Hermann.    Gm.  H.  L 

« 

.081. 

6.07 

Avogadro.    7. 

« 

.08140. 

6.10 

Regnault    8. 

.09006,  s**-io.®  ^ 

6.75 

.09085,  io°-i5.*» 

>■ 

6.81 

Regnault    13. 

.09019,  I5''-20.®^ 

6.76 

k 

.0822,  m.  of  6. 

6.16 

Neumann.    S3. 

.0830.  Crystalline.! 
.07  58.  Amorphous  J 

6.22 

Bettendorf  k  Wufl- 
ner.    36. 

5.68 

Antimony. 

122. 

.0507,  o®-ioo.* 
.0549.  o°-30o.*J 

6.19 
6.69 

Dulong  k  Petit  1. 

a 

.047. 

'5.73 

Neumann.    4. 

« 

.0496. 

6.05 

Hermann.    Gm.  H.  !• 

n 

.05077. 

6.19 

Regnault    8. 

k 
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Atomic 

Atomic 

• 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Antimony. 

•06305,  5*»-io.®  ^ 
.06367,  icP-is.^  >■ 

.06424,  I5**-20.**  J 

Regnault.    13. 

.04861,  i3*»-io6.*»^ 

5-93 

f 

.04989,  i5*'-i75-*'  \ 

6.09 

Bede.       Fortsch.    d. 

4 

.05073,  I2*'-209.*»J 

6.19 

Phys.  11.  379. 

.0523. 

6.38 

Kopp.    34. 

.0495. 

6.04 

Bunsen.    1. 

Bismuth.   Melted. 

2IO. 

.035,  28o*»-37o.*' 

7.35 

Person.    15. 

«                     u 

•0363. 

7.62 

Person.    P.  A.  76.  426. 

•            Solid. 

.0288. 

6.05 

Dulong  &  Petit.    2. 

.027. 

5.67 

Neumann.    4. 

.039. 

Potter.  Ed.  J.  S.  5.  80. 

.03084. 

6.48 

Regnault.    8. 

.03732,  5**-io.®  ' 

.03788.  io*»-i5.*  ^ 

Regnault.    13. 

.03639,  1 5*-20.°  , 

* 

.0309. 

6.49 

6chnidarit8ch.Wien.Ak.88.39. 

.02889,  i3°-io6.®  ^ 

6.07 

• 

.03036,  i5°-i75-° 

6.38 

Bede.       Fortech.    d. 

.03085,  i3*'-205.* 

6.48 

Phys.    11.  379. 

.02979,9°- 102.°  Pu- 

6.26 

. 

.0305.                   [rified- 

6.40 

Kopp.    34. 

Vanadium. 

51.5 

Gold. 

< 

197. 

.0298. 
.046. 

5.47 

Dulong  k  Petit.    2. 
Potter.    Ed.  J.  S.  5.  80. 

« 

.03294. 

6.49 

Regnault.    8. 

Carbon.  Diamond. 

la. 

.1192,  3*»-ii.*» 

1.43 

Delarive  h  Marcet.  10. 

.14687. 

1.76 

Regnault.    11.         [36. 

.1483,  m.  of  6. 

1.78 

Bettendorf  &  Wiillner. 

fl                             fl 

•H34.1oO_,ooO   ^ 
.1439- J 

1.72 

' 

1.73 

.0947,  o.*»     ^ 

1. 14 

Weber.     P.   A.   147. 

.I435»  50.** 

> 

1.72 

311. 

.1905,  100.* 

* 

2.29 

.2357,  150.° 

2.83 

.2791.  250.**- 

J 

3-3S 

h 

.10,  0.° 

.28,  30o.*» 

1.20 

Weber.    C.  S.  J.  (2). 
12.    224. 

336 

•0635,  — 5o?5.   ^ 

0.76 

^ 

.0955,  —  io?6. 

1.15 

.1128, +  io?7      ^ 

1-35 

F.  Weber.  P.  M.  (4). 

.1318,  33*^4. 

1.58 

49.  161. 

.I532»  58?3. 

1.84 

.1765.  85?5. 

J 

2.12 

k 

R.  2.-2. 
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SPECIFIC  HEAT  TABLES. 


Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Carbon.  Diamond. 

.2218,  140.** 

2.66 

• 

«               « 

.2733,  206? I. 

3.28 

• 

a                  « 

.3026,  247.** 

363 

F.  Weber.  P.  M.  (4). 

«                  « 

.4408, 6o6?7.       1 

5.29 

^      49.    161. 

V                      « 

.4489,  8o6?5. 

5-39 

«                   « 

.4589,985-'* 

5.51 

1. 

«        Graphite. 

«              « 

.20187.  Natural. 
.19702.  From  iron. 

2.42 

» 

2.36 

Regnault    11. 

«              « 

■                            H 

.174.    Natural.     1 
.166.    I'romiron.J 

2.09 
1.99 

Kopp.    34. 

«                          C 

.  19 1 1 .1  Extremes  of  j  dd 
from     differcB 
.20 1 9.  J       samples. 

t.      2.29 
2.42 

Regnault    J.  19.  22. 

«                           « 

.1955.  Natural. 
.1961.  From  iron.. 

.      2-35 

Bettendorf  k  WuD- 

c                    « 

1      2.35 

\     ner.    36. 

.1439,  o*»-34.*»  \ 
.1967,  o°-ioo.** 

173 
2.36 

Weber.  P. A.  147.311. 

«                  « 

.17.  o** 

2.04 

Weber.    C.  8.  J.  (2j. 

«                  « 

.35.  300.^ 

4.20 

12.  224. 

«                  « 

.1138,—  5o?3,' 

1.37 

f 

«                  « 

.14371  —  io?7. 

1.72 

«                  « 

.1604,  +  io?8. 

1.92 

«                  « 

.1990,  6i?3. 

2.39 

«                  « 

.2542,  I38?5. 

3.05 

F.Weber.  P.M.';4). 

«                 « 

.2966,  201  ?6. 

3-56 

49.    276. 

«                 « 

.3250.  249^3. 

3.90 

«                  « 

.4454,  641  f 9. 

5-34 

«                   « 

.4539.  822.** 

5.46 

«                  ^ 

4670.  977?9.    \ 

5.60 

k 

«       Charcoal. 

.25. 

3.00 

Crawford.    See  6. 

«              « 

.24111. 

2.89 

Regnault    8. 

«              « 

.24150. 

2.90 

Regnault    11. 

«                  a 

.165.  6?25-i5.'' 

1.98 

Delarive  &  Marcet  10. 

c                  « 

.1592.  From  sugar. 

1. 91 

» 

«                  « 

.1801.      "turpentine 

2. 16 

Delarive&Marcetli 

«                  « 

.2009,  Popl'r  qucnch'd 

2.41 

«                  « 

.2964,  **  unquench'd- 

3.56 

«                  « 

.1653,  0**-23?5. 

1.98 

F.Weber.    P.M. (4). 

«                  « 

•1935.  0*»-99?22. 

2.32 

49.    276. 

«                  « 

.2385,  0«-223?6.. 

2.86 

^ 

«       Animal  C. 

.257. 

308 

Avogadro.    6. 

«                   a 

.26085. 

3.13 

Regnault    11. 

«      Anthracite 

«               « 

.20171.  Welsh. 
.20100.  Penn*a.    J 

1  Renault    11. 

f   Amorphous 
«     -{ fW>in     lime- 

.1906,  o'-99.<»       1 
.2348.  o*»-225?6.    . 

2.29 
2.82 

F.  Weber.    P.M. (4). 
49.    276. 

«               Coke. 

.20307.  From  cannel. 

2.44  : 

Regnault    11. 

SPECIFIC  HEAT  TABLES. 


19 


Atomic 

Atomic 

Name. 

Weight 

Specific  Heat. 

Heat. 

Authority. 

Carbon.         Coke. 

.2008 5. From  anthracite 

2.41 

Regnault.    11. 

<    Gas  Carbon. 

.20360. 

2.44 

Regnault.    11. 

C          (1            « 

.185. 

2.22 

Kopp.    84.              [36. 

n         «          « 

.204,  m.  of  8. 

2.45 

Bettendorf  &  WuUner. 

«     In  general. 

.32,  20^-1040.® 
.42,  2100® 

3.84 

Dewar.  C.  S.  J.  (2). 
\    11.  239. 

•        a           o 

5.04 

Silicon.           Cast. 

28 

.1557.  " 

4.36 

f 

a                        « 

.1630. 

.  Early  det. 

4.^6 

«                        « 

'1747'  J 

► 

4.89 

'  Eegnault.    26. 

«                         « 

.1750.  Latest  det.  J 

4.90 

k 

<                        «c 

.138. 

3.86 

Kopp.    34. 

«      Graphitic. 

.181. 

5.07 

Kopp.    34. 

«              Cryst. 

.1673. 

4.68 

f 

a                        a 

.1762. 
.1742. 

* 

4.93 
4.88 

Regnault.    26. 

<                        tt 

.1787.   J 

503 

«> 

«                        « 

.165. 

4.62 

Kopp.    34. 

«                        « 

«                                0 

.16995. 
.1704.  J 

4.76 

4-77 

Mixter  k  Dana.    43. 

• 

t                       « 
«                       « 

.1360,  —  39®8. 
.1697.  +  2I?6. 

■1833.  S7?i. 

3.81 

4.75 
5.13 

• 

«                       « 

.1901.  86°o. 

» 

532 

.  F.Weber.   P.  M.  (4). 

ff                       « 

.1964.  i28?7. 

5.50 

49.  294. 

«                       « 

.2011,  i84?3. 

5.63 

•                       « 

• 

.2029.  232?4. 

5.68 

k 

Titanium. 

50. 

[Ann.  5.  42. 

Tin. 

118. 

.0704. 

Crawford.      See   Gilb. 

.0700. 

Dalton.    Gm;  H.  I. 

I 

.0514. 

6.06 

Dulong  &  Petit.    2. 

.056. 

6.61 

Potter.    Ed.  J.  8.  5.  80. 

.05623.  Banca. 
.05965.  English. 

6.63 

Regnault.    8. 

6.72 

.0514,  5<>-i5.« 

6.06 

Delarive  &  Marcet.  10. 

• 

.05477.  S^'-io.' 
.05546,  io*»-i5.*» 

-0  > 

m 

1 

f 

•-5 

6.46 
6.54 

• 

• 

.05504.  I5*'-20.*' 

•05651.  5°-io.' 

6.49 
6.67 

.  Regnault.    13. 

.05614,  lo^'-is.** 

« 

6.62 

.05662,  I5''-20.® 

CQ  < 

6.68 

[Ak.  38.  39. 

.0533. 

6.29 

Schnidaritsch.      Wien 

.05445.  iS'^-ioo.^  1 

6.43 

Bede.      Fortsch.    d.* 

•05753. 15-172.* 
.05832,  i6°-2i3.*» 

6.79 
6.88 

Phys.    11.  379. 

.0548. 

6.47 

Kopp.    34. 

.0545. 

Allotrop 

>ic. 

6.43 

Bunaen.    41. 
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Name. 

Atomic 
Weight 

Specific  Heat. 

Atomic 
Heat. 

Authority. 

Tin. 

«             Melted. 

«                  « 
Zirconiimi. 

89.6 

.0559.             Cast. 
.061,  240**-340® 
.0637. 
.06666. 

6.60 

7.20 
7.52 

5.97 

Bunsen.    41. 
Pereon.    15. 
Person.  P.  A.    76.  426. 
Mixter  &  Dana.    43. 

Thorium. 

234. 

Tiinthanum. 

Didymium. 

Cerium. 

Yttrium. 

Erbium. 

92. 
96. 
92. 

59-7. 
1 13.7. 

.05. 

? 

Schudhardt* 

Glucinum. 
Aluminum. 

9.3 
274. 

.21224. 
.2020. 

5.82. 
5-53. 

Regnault.    25. 
Kopp.    34. 

Niobhim. 
Tantalum. 

9A- 
172. 

*  Quoted  by  Meudelejeff.  A.  C.  P.    8th  Supplement.  189. 
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II.  Inorganic  Fluorides,  Chloridbs,  Bromides,  and  Iodides. 


Molec 

Name 

■ 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Sodium  fluoride 

Na  F. 

.2678. 

11.25 

Hermann.Gm.H.I 

Calcium 

« 

Ca  F^ 

.1912. 

14.91 

Hermann.Gm.H.I 

m 

« 

« 

.2082. 

16.24 

Neumann.    4. 

« 

a 

« 

.21492. 

16.76 

Regnault.    11. 

« 

« 

« 

.209, 

16.30 

Kopp.    34. 

Cryolite. 

3  Na  F.    Al  F,. 

.238. 

50.07 

Kopp.    34. 

Lithium  chloride 

Li  a. 

.2650. 

11.26 

Hermann.Gm.H.I 

« 

« 

.28213. 

11.99 

Regnault.    25. 

Sodium 

NaCL 

.226. 

13.22 

Gadolin.    See  6. 

« 

« 

.2300. 

1345 

Dalton.  Gm.  H.  I. 

« 

« 

.1817. 

Hermann.Gm.H.I 

« 

a 

.221. 

12.93 

Avogadro.  6.  [474. 

c 

«c 

• 

.1743. 

Rudberg.P.A.  35. 

« 

« 

.21401. 

12.52 

Regnault.    11. 

« 

« 

.2070. 

I2.II 

Neumann.    33. 

« 

.213.   Fused.        1 
.219.   Rock  salt,  j 

12.46 
12.81 

Kopp.    34. 

Potassium 

xa. 

.1403. 

Hermann.Gm.H.I 

« 

« 

.184. 

I37I 

Avogadro.    6. 

c 

« 

.17295. 

12.88 

Regnault.    11. 

H 

« 

.1663. 

12.39 

Neumann.    33. 

« 

« 

.171. 

12.74 

Kopp    34. 

Rubidium 

Kb  01. 

.112. 

13-54 

Kopp.    34. 

Ammonium  « 

NH,  a 

.3908. 

20.91 

Neumann.    33. 

« 

a 

« 

•373-   CrystaUizcd. 

19.96 

Kopp.    34. 

Silver 

« 

Ag  a. 

.0844. 

12.11 

Hermann.Gm.H.I 

c 

« 

a 

.09109. 

13-07 

Regnault.    11. 

« 

« 

V 

.0894. 

12.83 

Neumann.    33. 

Sulphur  chloride 

8,  01,. 

.2048,  s^-io** 

9 

« 

.2024,I0*'-I5°  L. 

Regnault.    13. 

« 

.2038,1 5®-20** 

k 

Calcium 

CaOl,. 

.1102. 

Hermann.Gm.H.1 

« 

.194. 

21.53 

Avogadro.    6. 

« 

.16420. 

18.23 

Regnault.    11. 

Ca  01,.  6  H,  0. 

.406,-40^10-2.° 

88.91 

^ 

« 

.647,  4**-28.*' 

141.69 

« 

.358,  3i''-^.*» 

78.40 

"  Person.    15. 

« 

.628,  6o°-ioo.'' 

137.53 

« 

.5i9,ioo''-i27.** 

113.66 

^ 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Autbority. 

Strontium  chlor- 

ide. 

SrCl,. 

.0972. 

HermanD.Gm.H.I 

«            « 

« 

.11990. 

19.00 

Regnault.   11. 

Barium  chloride 

Ba  CI,. 

.0780. 

Hermann.Gm.H.I 

«            « 

« 

.08957. 

18.63 

Regnault.    11. 

«            « 

« 

.0902. 

18.76 

Kopp.    24, 

a                « 

Ba  CI,.  2  H,  0. 

.171.    Cryttah. 

41.72 

«          • 

Lead 

FbCl,. 

.06641. 

1846 

Regnault.   11. 

a                   « 

« 

.0692. 

19.24 

Neumann.   33. 

Chromium  v 

Cr,  CI,. 

•143-     Crysullised. 

45.47 

Kopp.    31 

Manganese  « 

Mna,. 

.14255. 

17.96 

Regnault   IL 

Cuprous       « 

CuCl. 

.13827. 

13.69 

«           « 

Zinc             « 

ZnCl,. 

.13618. 

18.55 

c                   « 

Magnesium  « 

MgCl,. 

.19460. 

18.39 

«             « 

«          « 

« 

.191. 

18.14 

Kopp.    84. 

Mercurous  « 

HgCl. 

.0495. 

Hermann.Gm.H.I 

tt          « 

« 

.041. 

Avogadro.   6. 

«             a 

II 

.05205. 

12.26 

Regnault.    11. 

Mercuric      « 

Hga,. 

.0715. 

Hermann.Gin.H.I 

a              « 

« 

.069. 

18.70 

Avogadro.   6. 

«              « 

« 

.06889. 

18.67 

Regnault    11. 

«              « 

« 

.064.    CrystaUixed. 

17.34 

Kopp.    34. 

Phosphorus    tri- 

chloride. 

PCI,. 

.20922. 

28.07 

Regnault   11. 

tt           « 

« 

.2017,  5*»-IO.** 

27.73 

<  Regnault   13. 

«              u 

« 

.1987,  IO°-I5.° 

27.32 

«              a 

« 

•199^  i5**-2o''. 

27.35    I 

A  rsenic        « 

AsCl,. 

.17604. 

31.95 

Renault    11. 

Carbon         « 

C,C1,. 

.178.  i8°-37.'' 

42.19 

Kopp.    34. 

«            tetra- 

chloride. 

CC14. 

.207202,  30.® 

31.91 

p 

« 

.2095947,  40.'» 

32.28 

« 

.211533,  5o.« 

32.58 

. « 

.2133591,  6o.*» 

32.88 

« 

.2149066,  70.** 

33.10 

« 

.2162598,  80.® 

33.30 

II 

.2177109,  90.** 

33.53 

0  _ 

\  Him.  J.  20. 56. 

« 

.2195151, 100.° 

33.81 

« 

.220726,  IIO.° 

33-99 

II 

.221828,  120.° 

34.17 

f 

u            « 

« 

.2236305, 130.** 

3444 

«           « 

« 

.2260645, 140.® 

34.91 

«           « 

« 

.2291237, 150.° 

35.28 

«           « 

c 

.2327877, 160.®, 

35.85 

^ 

Silicon    •  « 

Si  CI,. 

.1914,  5''-io.*» 

32.54 

» 

«           « 

« 

1904.  io*'-i5.*»[ 

32.37 

Regnault   IS. 

a               « 

« 

.1904,  i5**-2o.*»J 

32.37 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Titanium    tetra- 

chloride. 

liCl^. 

.19145. 

36.76 

Regnault.    11. 

«           « 

u 

.1810.  S**-!©.**  ' 

34.75 

• 

■           « 

M 

.1802,  lo^'-is.® 
.1828,  I5**-20.°J 

34.60 

Eegnault.    13. 

a              c 

a 

35.10 

• 

Tin            « 

SnCl^. 

.14759- 

38.37 

Regnault.    11. 

■              « 

« 

.1421,  5*'-io.*'  " 

36.95 

r 

■              « 

« 

.1402,  io**-i5.® 

36.45 

<  Regnault.    13. 

■              « 

« 

.1416,  I5**-20.® 

36.82 

I 

■      dichloride. 

SnCly 

.10161. 

19.20 

Regnault.    11. 

Zinc    potassium 

chloride. 

Zn  Ca,.    2  K  CI. 

.152.  Crystallized. 

43-38 

Kopp.    84. 

!nn      potassium 

chloride. 

Sn  CI,.    2  K  a. 

.133.            « 

44.98 

«          « 

Potassium     pla- 

. 

tinchloride. 

Pt  CI,.    2  K  CI. 

.113.            « 

55.22 

a              « 

Sodium  bromide 

NaBr. 

.13842. 

14.26 

Regnault.    11. 

Potassium    « 

K   Br. 

.11322. 

13.47 

n                u. 

Silver          « 

AgBr. 

.o739»- 

13.90 

«                « 

Lead            « 

Pb  Br,. 

.05326. 

1955 

«                « 

Sodium     iodide. 

Nal. 

.08684. 

13.03 

Regnault.    11. 

«               « 

« 

.0881. 

13.21 

Schuller.    37. 

Potassium      « 

K  I. 

.0657. 

Hermann.Gm.H.I 

«               « 

« 

.08191. 

13.60 

Regnault.    11. 

Silver             « 

Agl. 

.06159. 

14.47 

«             « 

Lead              « 

Pb  I,. 

.04267. 

19.67 

«                «c 

Cuprous         « 

Cu  I. 

.06869. 

13.09 

«             « 

Mercurous     « 

Hgl. 

.03949. 

12.91 

a                c 

Mercuric        « 

Hgl,. 

.04197. 

19.05 

«             « 
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III.    Inoboakic  Oxides. 


--  — r— . 

Name. 

Poitnula. 

specific  Heat. 

Molec 
Heat. 

Authority. 

Water. 

H,  0. 

i.o,  o®-i.** 

18.00 

1 

Standard  of  com- 

a 

I.O0O2,  o°-io.°] 

iJ.oo 

[parieon. 

a 
tt 
« 
« 

1.0005,  0**-20.° 

1.0009,  o°-3o»*' 
1.0013,  o*»-4o.** 
1. 001 7,  o^-so.** 

18.01 
18.02 
18.02 
18.03 

Compare     wiili 
Bosscha.   P.  A. 
Jubelband.lS74. 
p.  549. 

« 

1.0023,  o^-bo.^ 

18.04 

Renault.    19. 

« 

1.0030,  o°-70.° 

18.05 

« 

1.0035,  o**-8o.° 

18.06 

« 

1.0042,  o°-90.® 

18.07 

« 

1.0050,0°- 100? 

18.09 

For  other  series 

« 

1.0058,0**-!  10? 

18.10 

of     determin*- 

a 

1.0067, 0°-l20f 

18.12 

tions  for  water, 

« 

1.0076,0°-!  30? 

18.14 

see  Him,  C.  R. 

« 

1.0087,  0°-!4D? 

18.16 

70.592;    Jamin 

ft 

1.0097,0°-!  50? 

18.17 

and     Amauiy, 

« 

i.oi09,b°-i6o? 

18.20 

C.    E.    70.661; 

ft 

I.OI2I,0°-!70? 

18.22 

and    Ffanndler 

<c 

i.oi33.o°-i8o? 

18.24 

and  Platter,  P. 

ft 

i.oi46,o°-i90? 

18.26 

A.  140. 574,  and 

ft 

i.oi6o,o°-2oo° 

18.29 

P.  A.    141.53?. 

It 

I.O!74,  0°-2I0? 

18.31 

« 

I.O!89,0°-220? 

18.34 

« 

« 

1.0204, 0°-23Of 

18.37 

Snow. 

a 

.5241. 

943 

Gadolin.     See  P 
A.  90.  511. 

Ice. 

« 

.513,  m.  of  5. 

9.23 

Desains.  14. 

u 

It 

.56. 

10.08 

Pereon.    P.  A.  65. 
439. 

« 

« 

•505.-30**  to  0°. 

9.09 

Person.  15. 

« 

« 

.504. 

9.07 

Person.    P.  A.  74. 
439. 

a 

a 

•533. 

9-59 

Hes8.     Fortsch  d. 

Calcium  oxide. 

CaO. 

.217. 

12.15 

Phj-s.  6.  611. 
Tiavoisier    &  La- 

«          « 

a 

.223. 

12.49 

place.    See  6. 
Crawford.     See  ^ 

m              a 

« 

.3000. 

Dalton.  Gm.H.I. 

Lead           « 

a 

PbO. 

.179. 
.049. 

10.02 
10.93 

Avogadro.    6- 
Gadolin.    See  6. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Lead  oxide. 

PbO. 

.0544. 

12.13 

Hermann.Gm.H.r 

«         « 

« 

.050. 

11.15  Avogadro.    6. 

1         « 

« 
« 

.05118.   Powder.  1 
.05089.    Fused.    J 

1 1. 41 
11.35 

Regnault.    11. 

1         II 

« 

.0553.      Powder. 

12.331  Kopp.    ^• 

KedleacLMinium 

Pb,0,. 

.062. 

42.47 

Lavoisier  &  La-1 

place. 

•X 

1     ^         « 

« 

.068. 

46.58 

Crawford  &  Kir- 

to 

1 

wan. 

«     «         « 

« 

.059. 

4041 

Gadolin. 

R       «            a 

« 

.0611. 

41.85 

Neumann.    4. 

«      /I             « 

« 

.072. 

49.32  Avogadro.    6. 

Cliromic  oxide. 

Cr,  0,. 

.196. 

29.99  Neumann.    4. 

■            « 

« 

.2126. 

32.53  Hermann.Grm.H.I 

a                « 

a 

.17960. 

27.47  Regnault.    11. 

c                « 

a 

.177.    CrystaUine. 

27.08  Kopp.    34. 

Manganese  mon- 

oxide. 

MnO. 

.15701. 

II. 15 

Regnault.    11. 

«      dioxide. 

MnO,. 

.191.      Pyrolusite. 

16.62 

Avogadro.    6. 

«                        R 

« 

.159.              « 

13.83 

Kopp.    34. 

Mangano  -  man- 

ganic oxide. 

Mn,  O4. 

.1651. 

37.80 

Hermann.Gm  .H.I 

Ferric  oxide. 

Fe,  O3. 

.2500. 

■ 

Crawford.  SeeOilb. 
Ann.  5.  45. 

•         « 

If 

.167. 

26.72 

Gadolin.     See  '6. 

«         « 

« 

•'692.1  sg^- 

.163.    J  methods.  • 

27.07 

\ 

«         « 

« 

27.08  {Neumann.    4. 

«         « 

« 

.166.     Hematite. 

4 

26.56 

I 

«         « 

M 

.213. 

34.08 

Avogadro.    6. 

■         « 

CC 

16695.  Specular.] 

26.71 

» 

ff                 H 

a 

17569.1 

h'ZJ^  . 

28.11 

«                 «C 

« 

I7167. 

•sill  • 

27.46 

Regnault.    11. 

■                 « 

« 

1692 1. 

lull 

27.07 

<                 « 

a 

16814. 

26.90 

. 

«                 « 

« 

.154*      Specular. 

24.64 

Kopp.    34. 

Ferroso-ferric 

oxide. 

Fe,  O4. 

.1641. 

3807 

Neumann.    4. 

«         «       « 

« 

.16780.  Magnetite. 

38.93  Regnault.    11. 

«            «        c 

« 

.156.               « 

36.19  Kopp.    34. 

Xickel  oxide. 
■         « 

NiO. 

.16234. 
.15885.    Ignited.. 

12.13 
11.87 

Regnault.    11. 

Cuprous  « 

Cu,0. 

.1073.       Cuprite. 

I  S*34' Neumann.    4. 

«         « 

« 

.III.                      K 

15.87 

Kopp.    34. 

Cupric     « 

CuO. 

.227. 

Crawford.    See  6. 

«         « 

a 

.137. 

10.89  Neumann.    4. 

«         « 

« 

.146. 

1 1. 6 1  Avogadro.    6. 

«         • 

c 

.14201. 

11.29  Regnault.     ^^• 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Uranous  oxide. 

UO. 

.lo6. 

H-AO 

Neumann.   4. 

«                 a 

a 

.0764. 

10.39 

Hermann.Gm.H.I 

Pitchblende. 

u.o,. 

.1023. By  mixture  1 
.106.   By  cooling. 

43.38 

• 

Neumann.  4 

a 

a 

44.94 

Zinc  oxide. 

ZnO. 

.137. 

II. 12 

Crawford.    See  6. 

«         « 

« 

.132. 

10.72 

Neumann.   4. 

«         « 

« 

.1488. 

12.08 

Hermann.Gm.H.I 

«         « 

a 

.141. 

1145 

Avogadro.    6. 

«         « 

a 

.12480. 

10.13 

Regnault.    11. 

Magnesium  « 

MgO. 

.276. 

11.04 

Neumann.   4. 

a               « 

M 

;i696. 

Hermann.Gm.H.I 

«               a 

« 

.24344. 

9.74lRegnauU.    11. 

Mercuric      « 

HgO. 

.0501. 

10.82  Lavoisier   k  La- 

place.    See  6. 

«                 a 

.« 

.049. 

10.58 

Neumann.   4. 

«                 a 

« 

.050. 

10.80  Avogadro.    6. 

«                 II 

a 

.05179- 

II. 19 

Regnault.    11. 

n                 u 

« 

.0530.    CrystaUine. 

11.45 

Kopp.    34. 

Molybdenum  tri- 

oxide. 

MoO,. 

.13240- 

19.05  Regnault.    11. 

«           « 
«           « 

a 

•'^34.1  Too  high? 
.1504.  J 

23.51  fSchafiarik.  Wien 
21.64  1     Ak.  47.  m 

«              m 

« 

.154.    (?)  Powder. 

22.16  Kopp.    31 

Tungsten 

wo,. 

.0722. 

16.75  Hermann.Gin.H.I 

«             « 

« 

.07983. 

18.52  Regnault    11. 

a                 a 

H 

.0894.    (T)  Powder. 

20.74 

Kopp.    34. 

Aluminum  oxide 

Alj  0,. 

.185. 

19.01 

Gadolin.    See  6. 

a                   a 

« 

.1963.    ArtificiaL 

20.18 

Hermann.Gm.H.I 

a                   c 

• 

a 

.l942.Coninduin.' 
.1972.    Sapphire.  J 

19.96 
20.27 

-  Neumann.   4. 

«                   « 

« 

.200.    Preapttated. 

20.56 

Avogadro.   6. 

«                   « 

II 

.  l9762.Corunduin1 
.21732.  Sapphire.] 

20.31 

Regnault.   11. 

«                   m 

« 

22.34 

Cerium           « 

Ce,0,. 

.0984. 

22.83 

Hermann.Gm.H.I 

Yttrium         « 

YO. 

.1347. 

10.20 

m              c      « 

Glucinum       « 

GIO. 

.2637. 

«              t      « 

Boron    trioxide. 

B,0,. 

.23743. 

16.62  R^;nattlt    11. 

«                ff 

11 

.2341.    Fused. 

16.39  ^euniann.    33. 

Vanadium    a 

v,o,. 

.1936. 

29.23 

■ 

«             « 

« 

.1918. 

28.96 

Schafiirik.  Wien 

4 

m                 « 

« 

.2049. 

30.94 

Ak.  47.  246. 

«                 « 

a 

.2002.  J 

30.23 

k 

Arsenic         « 

As,  0,. 

.1319. 

26.12 

Hermann.Gm.H.I 

«              « 

« 

.141. 

27.91 

Avogadro.    6. 

«              « 

V 

.12786. 

25.32 

Regnault    11- 

«                   a 

c 

.1309.     White.    1 
.1320.    Vitreous.  J 

25.92 

Delarive  A  Mar- 
cet    10. 

R                       « 

« 

26.13 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Araenic  trioxide. 

«              « 

Aft,  0,. 

.1570.  J 

fSchafarik.  Wien 
I     Ak.    47.  240. 

Antimony    « 

8b,  0,. 

.130. 

Neumann.    4. 

«              « 

.09009. 

26.31 

Regnault.    11. 

«              « 

.0926. 

27.04 

Neumann.    33. 

«     tetroxide. 

SbjO^. 

.09535. 

29.37 

Regnault.    11. 

Busmuth  trioxide 

Bi,  0,. 

.06053. 

28.33 

Regnault.     11. 

Silieon   dioxide. 

SiO,. 

.195.      Agate. 

11.70 

Crawford.    See  6. 

«              « 

«              « 

.1883.1  Quart! 

.1894.  J      cn«'. 

11.30 
11.36 

Neumann.    4. 

«              « 

.1719.    Quartz. 

10.31 

Hermann. Gm.  H.I 

«              « 

.179.            « 

10.74 

Avogadro.    6. 

« 

.19132. 

11.48 

Regnault.    11. 

«              « 

.186.    Quartz. 

II. 16 

Kopp.    34. 

Titanium      « 

TiO^ 

.1724.    Rutilc. 

14.14 

Neumann.    4. 

«              « 

.1630.         « 

13.36 

Hermann. Gm.  H.I 

«              « 

.17032.       «         1 
.17164.  Artificial... 

13.98 
14.07 

Regnault.    11. 

t              « 

«              « 

k 

.157.    Rutlle. 
.161.    Brookite.    . 

12.87 
13.20 

Kopp.    34. 

«              « 

t                  a 

«                           0 

.1785.1                 1 
'    ^     Artificial 

.1779.) 

.1737.    Rutik. 

14.64 

14.59 
14.24 

.  Schiiller     &    v. 
Wartha.    46. 

Tin  monoxide. 

SnO. 

.096. 

12.86 

Crawford.    See  6. 

«          « 

« 

.094. 

12.59 

Avogadro.    6. 

«   dioxide. 

SnOy 

.096. 

14.40 

Crawford.    See  6. 

«          « 

« 

.0990. 

14.85 

Crawford.See  Gilb. 
Ann.    5.  43. 

«         « 
1         « 

.0895.       1 
.0965. 

.0931.  J     . 

in 

13.42 

14.47 
13.96 

• 

Neumann.    4.  . 

«         « 

.0900.    Tinstone. 

13.50 

Hermann.Gm.H.I 

«         « 

.III. 

16.65 

Avogadro.    6. 

■         « 

.09326. 

13.99 

Regnault.    13. 

«         « 

.0894.    Tinstone. 

13.40 

Kopp.    34. 

Chromite. 

Fe  0  Cr,  0,. 

.159. 

35-77 

Kopp.    34. 

Spinel. 

Mg  0  Al,  0,. 

.194. 

27.70 

Kopp.    34. 

Iserine 

.1762. 

Neumann.    4. 
Kopp.    84. 

N 

.177. 

1 

28 
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IV.  Inorganic  Sulphides,  Arsenides,  and  Nitrides. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority, 

Silver  sulphide. 

Ag,8. 

.07460. 

18.50 

Regnault.   11. 

Selenium     « 

SeS. 

.1274, 

14.21 

Ditte.  A.  C.  P. 
163.  187. 

Lead            « 

PbS. 

.044.  ■  By  mixture.] 

10.52 

Neumann.   4. 

«              « 

.053.   BycooUng.) 

12.66 

u                  a 

.0527. 

13.79 

Hermann.Gm.H.I 

«                  tt 

.046. 

10.99  Avogadro.   6. 

«                  « 

.050S6. 

12.16  B^gnault   11. 

tt                   a 

.0490.    Galena. 

1 1. 7 1  Kopp.    34. 

Iron  monosulph- 

ide. 

FeS. 

.1396,  5^-15.° 

12.28 

Delarive  k  Mar- 
cot.    10. 

•  «             «. 

tt 

.13570. 

11.94'Regnault.   11. 

Iron  disulphide. 

FeS^ 

.1275.. 

' 

15.30 

■ 

u              « 

tt 

.1310- 

Pyrite. 

15.72 

«                 n 

« 

.1323.  J 

« 

15.87 

Neumann,  i 

«                 « 

« 

.1332.1  Marca- 

.1282.  J     »»te- 

>5-99 

«                 « 

« 

15.38 

k 

«                 « 

tt 

.135. 

16.20 

Avogadro.   6. 

«                 « 

« 

-13009. 

15.71  Regnault    11. 

tt                 « 

tt 

.126.    Pyrite. 

15.12  Kopp.    34. 

Pyrrhotite. 

re,s,. 

.1533. 

99.34 

Neumann.   4. 

« 

« 

.160^. 

103.83 

Regnault    11. 

Nickel  sulphide. 

NiS. 

.12813. 

11.62 

tt           ■ 

Cobalt         « 

CoS. 

.12512. 

"35 

«           « 

Cuprous      « 

*Cu,S. 

.12118. 

19.27 

«            « 

«             tt 

« 

.120.    Cuprite. 

19.08 

Kopp.    31 

Molybdenite. 

MoS,. 

.1067.  By  mixture.' 
.102.    BycooUng. 

17.06 

* 

Neumann,   i 

tt 

« 

16.31 

« 

tt 

.1097,  5°-I5.« 

17.54 

Delarive  A  Mar- 
cet.    10. 

« 

« 

.12334. 

19.72 

Regnault    11. 

Zinc  sulphide. 

ZnS. 

.1145.]  Blende. 
.113*   jBymixture 

II. 13 

► 

«             « 

tt 

10.98 

Neumann.   4. 

«             « 

« 

.112.  By  cooling. . 

10.89 

. 

«             tt 

« 

.12303, 

11.96 

Regnault    11. 

«             « 

« 

.120.    Blende. 

11.66 

Kopp.    31 

Mercuric  « 

Hg8. 

.0520.    Cinnabar. 

12.06 

Neumann.   4. 

tt          « 

« 

.0528. 

12.25 

Hermann.Gm.H.I 

tt          « 

tt 

.048. 

II. 14 

Avogadro.    6. 

tt          tt 

tt 

.0597.  S'^'^S-'' 

13.85 

Delarive  4  Mar- 
cet    10.* 

«          ft 

« 

.05117. 

11.87 

Renault    11. 
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Molec 

Name« 

Formula. 

specific  Heat. 

Heat. 

Authority. 

Mercuric  sulph- 

ide. 

HgS. 

.0517.    Cinnabar. 

11.99 

Kopp.    34. 

Arsenic  disulph- 

ide. 

«         « 

As,  8r 

m 

.1111.    By  mixture.    ' 
.130.      Bycoolix«. 

23.78 
27.82 

Neumann.    4. 

a     triflulph- 

• 

ide. 

AB]  S|« 

.1132.        Orpimcnt. 

27.85 

Neumann.    4. 

«           « 

« 

.1132. 

27.85 

Hermann.Gm.H.I 

«              c 

« 

.los. 

2573 

Avogadro.    6. 

Antimony  « 

Sb,S». 

.0907.' 

Stibnite, 

30.83 

R              a 

« 

.0877. 

► 

29.82 

Neumann.    4. 

V                 « 

« 

.083.   J 

By  mixture 

28.22 

«r               « 

m 

.092.    By  cooling.       J 

31.28 

k 

«               « 

« 

.0995. 

33.83 

Hermann.Gm.H.I 

•               « 

m 

.1286,  s^'-is.* 

43.72 

Delarive   &   Mar- 
cet.    10. 

«               « 

« 

.08403. 

28.57 

Regnault    11. 

Biflmuth     « 

Bi,8^ 

.06002. 

30.97 

Begnault  11. 

Carbon  diaulph- 

. 

ide. 

C8^ 

.1969. 

Hermann.Gm.H.I 

«           « 

« 

•329- 

Delarive   &   Mar- 
cet.    10. 

« 

.2179.  5*-io*^ 

16.56 

' 

« 

.2183,  lo^'-is**. 

16.59 

'  Regnault.    13. 

« 

.2206, 1 5*»-20°.       J 

16.76 

w 

c 

.23878,  30^ 

18.15 

* 

« 

.24^594.  40^ 

18.44 

II 

.246143,  50^ 

18.71 

« 

.248967,  60®. 

18.92 

« 

.252141,  7o*». 

19.16 

« 

.255309,  80°. 

19.40 

« 

.258496,  90^ 

19.65 

Him.  J.  20.  56. 

fl 

.262172,  100®.       f 

19.92 

« 

.264901,  IIo^ 

20.13 

« 

.268137, 120®, 

20.38 

• 

« 

.271404, 130*. 

20.63 

« 

.276782, 140^ 

21.04 

« 

.282198,  I5o^ 

21.45 

« 

.288195, 160°.     J 

21.90 

k 

»■ 

« 

.257S»  4^47-5?88 

19-57 

« 

.2603,  5!'89-6?27 

19.78 

« 

.2567,  4?57-^?oi 

19.51 

c 

.2596,  5"27-6«59 

19-73 

Winkelmann.44. 

« 

.2595,  i6?o8-i7?5o 

19.72 

« 

.2618,  i7?4o-i8?62 

19.89 

« 

.2607,  i7?42-i8?55 

4 

19.81 

• 

35 


80 


SPECIFIC  HEAT  TABLES. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Aotbority. 

Tin  monosulph- 
ide. 
«     disulphide. 

SnS. 
SnSr 

.08365. 
.11932. 

12.55 
20.73 

Regnault    11. 
Regnault    11. 

Chalcop3rrite. 

CuS.FeS.FeSy 

« 

.1289. 
.I3»- 

39.12 
39.76 

Neumann.    4. 
Kopp.    34. 

Mispickel. 
Cobaltite. 

Fe  S,.   Fe  As,. 
Go  &r  Co  Ar,. 

.1012. 
.1070.  . 

32,99 
35-46 

Neumann.   4. 
Nuemann.   4. 

Smaltite. 

(Co  Ni  Fe)  Asr 

.0920. 

Neumann.   4. 

Titanium  nitride 

TiN,. 

.2267,  ioo°-o®. 

17.68 

SchuUer  &  v.  War- 
tha.    46. 

V.  Inorganic  Hydrates* 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Iodic  acid. 

HIO,. 

.1625. 

28.60 

Ditte.  A.C.Phys. 
(4).  21.  68. 

Potassium      hy- 

drate. 

KH  0. 

.358. 

20.05  Avogadro.    6. 

Sulphuric  acid. 

H,.  SO4. 

•3509. 

34.30'Dalton.  Gm.  H.  1. 

«            « 

« 

•349- 

34.20'DelariTe  A  Mtr- 
cet    10. 

.343.  21^-46^ 

33.61 1  Kopp.    16. 

•331 5»  i7''-22«. 
.3363.20^-56°. 

32.49  fMarignac.  AC. 
32.96  \  Phji,  (4). 22.386. 

.3413,  i3''-77^ 

33.45 

Pfeundler.A^.P. 

• 

.3542,  I6''-98^ 

34.71 

N.  (2).  80. 3.5i 

.3740,15^137? 

36.65 

.355,  22«-8o°.    1 

34.79 

.356.  22*»-90«. 

34.89 

.358,  22®*IOO°. 

35.08 

^t 

.359,  22**-I  IO*». 

.360,  22®-I20°. 
.362,  22"-t30«. 

35.18 
35.28 

35-47 

Pfiiundler.C.S.J. 
(2).  9. 195. 

gt 

.364.  22*»-I40«. 

35.67 

.365.  22^-150°. 

35.77 

* 

m 

.367,  22«-l6o*'. 

35.97 

.370,22°-I70*».] 

36.26 

k. 

H,  SO4.  H,  0. 

.4411.20^-56.** 

51.17 

Bfarignac.    A.  C 

Phy8,(4.)22>*:: 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Salphuric  acid. 

H,  SO,.  H,  0. 

.4478.  i4°-75.''\ 
.4527.  I5*'-2S.''J 

51.94 

Pfaundler.  A.  S. 
\  P.N. (2). 80. 352. 

«             « 

« 

52.51 

«            « 

« 

.444,  22*>-70.«  ' 

51.50 

p 

«             « 

« 

.447,  22''-«0.** 

51.85 

•             « 

« 

.450.  22*»-90.'» 

52.20 

«            « 

« 

.454,  22°-I0O.® 

52.66 

«             « 

« 

.458,  22®-I  IO.° 

53.12 

«            « 

« 

.461,  22®-I20.® 

53.47 

Pfaundler.  C.  S. 

«             « 

« 

.465,  22*'-I30.* 

53.94 

J.  (2).  9. 195. 

«             « 

« 

.469,  22**-I40.® 

54.40 

m                 a 

« 

.472,  22°-I50.° 

54-75 

«                 « 

« 

475,  22**-l6o.*» 

55.10 

«                « 

« 

479.  22^-170.° 

55.56 

«                c 

« 

482,  22**-l8o.*. 

55.91 

» 

«                « 

H.SO,.  2H,0. 

.4703,  i4**-7o.°\ 
.4703.  i6°-98.° 

63.02 

Pfaundler.  A.  S. 
P.N.  (2).  30. 352. 

«                 a 

« 

63.02 

tt                 « 

0 

.442,  22^-60.®  1 

59.22 

' 

«                 « 

« 

.446,  22°-70.** 

59.76 

«                 « 

« 

,450,  22*-8o.** 

60.30 

«                       V 

« 

.455,  22°-90.« 

60.97 

«                n 

« 

.459,  22*-IOO.° 

.^                             4%                              A 

61.50 

Pfiiundler.    C.  S. 

«                « 

c                « 

« 
« 

.462,  22®-I  IO.° 
.466,  22®-I20.® 

61.90 
62.44 

J.  (2).  9. 195. 

c                « 

« 

.470,  22°-I30.® 

62.98 

«                « 

c 

.474,  22°-I40.*» 

63.52 

«               c 

a 

.478,  22**-l50.*' 

64.06 

0                   c 

« 

.482,  22*>-l6o.*' 

64.60 

«               a 

H,  SO,.  5  H,  0. 

.5833,  2d'-s6.\ 

108.36 

Marignac.   A.  C. 

'  Phy8.(4).22.385. 

c                c 

« 

109.66 

Calcium  hydrate 

Ca  H,  0^ 

.4000. 

Dalton.  Gm.  H.  I. 

«            « 

« 

.300. 

22.20  Avogadro.    6. 

Magnesium  « 

Mg  H,  0^ 

.312.     Bnidte. 

18.10 

Kopp.    34. 

l^Ianganic    •■ 

Mn,  Oj.  H,  0. 

.176.     ICanganfte. 

30.98 

Kopp.    34. 

Ferric           « 

(Fe,0,),.  3H,0. 

.188. 

70.31 

Avogadro.    6. 

Aluminum  « 

Al,  0,.  3  H,  0. 

.420. 

65.86 

Avogadro.    6. 

Xitric  add. 

HNO,. 

.4450- 

28.03 

HesR.    Gni.  H.  I. 

82 
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YI.  Chlorates  and  Pebchloratbb. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Aathority. 

Potassium  chlo- 

rate. 

Kao,. 

.20956. 

25.69 

Begnault    11. 

«           « 

« 

.194. 

2378 

Kopp.    34. 

Barium        • 

Ba  CI,  0,.  H,  0. 

.157. 

50.55 

Kopp.    34. 

Potassium    i>er- 

chlorate. 

K  CI  O4. 

.190. 

26.33 

Kopp.    31 

VII.   HYP06ULPHITB3. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Sodium  hyposul- 
phite. 
Potassium  « 
Barium       « 
Lead           « 

Na,S,0,.5H,0. 

K,  S,  0,. 
Ba  8,  0,.  H,  0. 

Pb  S,  0,. 

.221. 

.197.                  * 

.163. 

.092. 

54.81 
37.47 
43.52 
29.35 

Pape.    32. 

0         « 

«            m 
«            « 

VIII.  Sulphates. 

let.  ANH7DROUS  SUIiPHATES. 


Molec 

Name. 

Formula. 

Specific  Heat. 

• 

Heat. 

Authority. 

Sodium  sulphate 

Na,  S  0,. 

.263. 

37.34 

Avogadro.   6. 

K                         « 

« 

.23115. 

32.82 

Regnault    11. 

«                « 

« 

.2280. 

32.38 

Neumann.   33. 

«                « 

« 

.227. 

32.23 [Kopp.    34. 

«                         0 

« 

.2293. 

32.56 

Schuller.    37. 

Potassium  « 

K,  S  O4. 

.169. 

29.44 

Avogadro.   6. 

«             « 

« 

.19010. 

33." 

Regnault   11. 

«             « 

« 

.i860. 

32.40 

Neumann.   83. 

«                  cc 

« 

.196. 

34.14 

Kopp.    34. 

«    bisulphate. 

K  H  S  0,. 

.244. 

33.21 

Kopp.    34. 

Ammonium  sul- 

phate. 

(N  H,),.  S  O4. 

.350. 

46.20 

Kopp.    84. 

Calcium        « 

Ca  8  O4. 

.  1 854'BymiztiiFe.  1 
.169.  BjroooUng.  j 

^^'^i  {Neumann,  i 

«               « 

tt 

22.98   . 

«               « 

« 

.190. 

25.84  Avogadro.   6. 

«               « 

« 

.19656. 

26.73  Renault.    11 
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S3 


Name. 


Calcium    sulph- 
ate. 
Strontium 


Formula. 


Barium 


« 
« 


Lead 


Manganous 
Ferrous 
Nickelous 
Copper 

« 

Zinc 

« 

Magnesium 

« 

m 


Ca  S  O4. 
Sr  8  O4. 


« 

« 


)   « 
Ba  S  O4. 


m 
« 

« 


Pb  8  O4. 


Mn  8  O4. 
Fe  8  O4. 
Ni  8  O,. 
Cu  8  O4. 

Zn  8  O4. 

a 

Mg  8  0«. 

« 


Specific  Heat. 


.178.    Anhydrite. 

•^356.|ce,e.tinc. 
.130.    J 

.14279. 

.13$.     Cdcsdne. 

.1088.    Barite.    ^ 

.1071.        « 

.1072.        « 

.1060.        « 

.11285. 

.108.      Barite. 

.0848.     Anglesite. 

.08723. 

.0827. 

.182. 

.145. 
.216. 

.180. 

.184. 

.213. 

.174. 
.IOII.(Toolow.Ed.) 

.22159. 

.225. 

.2165. 


Molec 
Heat. 


Authority, 


Kopp.    34. 

I  Neumann.    4. 


24.21 

24.88 

23.86 

26.20  Regnault.    11. 

24.77  Kopp.    34. 

25.35  r 

^^•95  J  Neumann.    4. 
24.98 

24.70 

26.29 '  Regnault.    11. 

25.16JK0PP.    34. 

25.69' Neumann.    4. 

26.43  Regnault.    ^1* 

2 5.06^  Kopp.    34. 

27.48'Pape.    29. 

22.04  Avogadro.    6. 
33.42  Pape.    29. 
28.71  Avogadro.    6. 
29.35  Pape.    29. 
34.34  Avogadro.    6. 

28.05  Pape.    29. 
Rudberg.  P.  A.  35. 

474. 
26.59  Regnault.    11. 
27.00  Pape.    29. 
25.98  Neumann.    33. 


2d.  HYDRATED  SULPHATEEI. 


. 

Molec 

Name.        • 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Calcium    sulph- 

ate. 

Ca  8  O4.  2H,  0. 

.302.    Gypsum. 

51.94 

Avogadro.    6. 

«              « 

c 

.2728.        « 

46.92 

Neumann.    33. 

«              « 

« 

.259.          « 

44.54 

Kopp.    34. 

Manganous  « 

Mn  8  O4.  5H,  0. 

.338. 

81.46 

Pape.    29. 

«                 a 

« 

.323. 

77.84 

Kopp.    34. 

Ferrous         « 

Fe  8  O4.  7H,  0. 

.357. 

9925 

Pape.    29. 

«              « 

a 

.346. 

96.19 

Kopp.    34. 

Nickelous     « 

Ni  8  O4.  H,  0. 

.237. 

40.93 

Pape.    29. 

«             « 

Ni  8  O4.  6H,  0. 

.313. 

82.23 

Kopp.    34. 

«                 c 

Ni  8  O4.  7H,  0. 

.341. 

95.72 

Pape.    29. 

Cobaltous      « 

Co  8  O4.  7H,  0. 

.343. 

96.28 

Kopp.    34. 

Copper         « 

• 

Cu  8  O4.  H,  0, 

.202. 

35.85 

Pape.    29. 

Pt.  2.-3. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Ck>pper  sulphate. 

Cu  S  O4.  2H,  0. 

.212. 

41-46 

Pape.    29. 

«               « 

Cu  8  O4.  3H,  0. 

.247.. 

52.73 

«         « 

«               « 

Cu  S  O4.  5H,  0. 

.316. 

78.84 

«            a 

«               « 

« 

.285. 

71. II 

Kopp.    81 

Zinc              • 

Zn  8  O4.  H,  0. 

.202. 

36.20 

Pape.    29. 

«                    c 

Zn  S  O4.  2H,  0. 

.224. 

44-17 

«         ■ 

«                     « 

Zn  8  O4.  7H,  0. 

.328. 

94.20 

«            m 

«                    « 

c 

.347. 

99.66  Kopp.    81 

Magnesium  « 

Mg  8  O4.  H,  0. 

.265. 

36.57 

Pape.    29. 

a 

Mg  8  O4.  7H,  0. 

.2906. 

Rudbeig.  P.  A.  35. 
474. 

«                 « 

« 

407. 

100.12 

Pape.    29. 

«                 « 

« 

.362 

89.05 

Kopp.    81 

Magnesium    po- 

tassium sulph- 

ate. 

MgK,(S0J^6H,0. 

.264. 

106.18 

Kopp.    81 

Nickel  «        • 

NiK,(S0,)^6H,0. 

.245. 

107.04 

0           a 

Zinc      «        « 

ZnK,(S0J,.6H,0. 

.270. 

1 19.72 

«           « 

Potash  alum. 

A1K(S04)^12HA 

.371. 

176.04 

«           « 

Chrome    « 

CrK(S04)^12H,0. 

.324. 

161.87 

c             € 

IX.  Chromates,  Permanganates,  Molyrdates,  and  Tung- 
states. 


» 

Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Potassium  chro- 

mate. 

K,  Cr  O4. 

.18505. 

36.03 

Regnault    11. 

«           « 

« 

.1840. 

35.82  il^eumann.    88, 

«           « 

« 

.189. 

36.80 

Kopp.    SI 

Potassium       di- 

chromate. 

K,  Cr,  0,. 

.18937. 

5  5 .90  Renault.    ]  1. 

a            « 

tt 

.1857. 

36.25  Neumann.    38. 

«            « 

« 

.186. 

44.91  Kopp.    81 

Lead  chromate. 

Pb  Cr  O4. 

.0900. 

29.11 

«          ■ 

Potassium     per- 

manganate. 

K  Mn  0,. 

.179. 

28.30 

m             « 

Lead  molyhdate. 

Pb  Mo  0,. 

.0827.     NaturaL 

3034 

m             m 

Calcium    tungs- 

tate. 

Ca  W  O4. 

.0967              « 

27.85 

«             « 

Wolfram. 

(Fe  Mn)  WO,. 

.09780. 

Regnault   11. 

« 

« 

.0930. 

Kopp.    81 
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X;  Borates. 


k 

Molec 

Name. 

Fonnula. 

Specific  Heat. 

Heat. 

Authority. 

Sodium  borate. 

NaBOy 

.25709. 

16.97 

Regnault.    11. 

«             « 

« 

.2364. 

15.60 

Neumann.    33. 

«      diborate. 

Na,  B4  Oy. 

.23823. 

48.12  Regnault.    11. 

«             « 

a 

.229. 

46.26  Kopp.    34. 

« 

Na,B,O,.10H,O. 

.385. 

147.07 

«           « 

PotaBsium  borate 

KB  0,. 

.20478. 

16.81 

Regnault.    11. 

«    diborate 

K,  B4  0,. 

.21975. 

51.47 

«             « 

Lead  borate. 

Pb  Bj  0,. 

.09046. 

26.50 

«             « 

«    diborate. 

Pb  B4  0,. 

.11409. 

41.41 

«             0 

XI.   NlTBATES. 


Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Sodium  nitrate. 

Na  N  0,. 

.240. 

20.40  Avogadro.    6. 

«             0 

a 

.27821. 

23.65  Regnault.    11. 

«                 a 

« 

.2747. 

23.35  Neumann.    38. 

« 

.256.      Fused.      1 
.257.     Crystals.   . 

21.76 
21.84 

Kopp.    34. 

«                « 

« 

.2650. 

21.52 

SchuUer.    37. 

«               « 

« 

4I3,33o^430*L. 

35.10 

Person.    15. 

«                « 

« 

•3975,32o?-430?« 

33.79 

Person.  P.  A.74. 609 

PotAssium       ni- 

trate. 

KNO,. 

.269. 

27.19 

Avogadro.    6. 

«            « 

« 

.23875. 

24.14 

Regnault.    11. 

a                 « 

1 

« 

.2343. 

23.69 

Neumann.    33. 

«                 « 
c                « 

« 

« 

.256.   Fused.         1 
.257.  Crystals. 

25.88 
25.98 

Kopp.    34. 

«                a 

c 

.344,35o^435°L. 

34.78 

Person.    15. 

c                m 

« 

.33186,350^435?. 

33-55 

Person.P.  A.74. 509 

Sodium   potassi- 

um   nitrate. 

K  NO,.  Na  NO,, 

•23s. 

43-73 

Kopp.    34. 

Ammonium    ni- 

trate. 

N  H,.  N  0,. 

.455. 

36.40 

Kopp.    34. 

Silver  nitrate. 

AgNO,, 

.14352. 

24.40 

Regnault.    11. 

«                  cc 

a 

.1395. 

23.71 

Neumann.    33. 

Strontium  « 

Sr  N,  0,. 

.1683. 

35-59 

Hermann.Gm.H.I 

«             « 

« 

.181. 

38.28 

Kopp.    34. 

Barium       « 

Ba  N,  0,. 

.1334. 

34.82 

Hermann.Gm.H.I 

«             « 

« 

.15228. 

39-75 

Regnault.    11. 
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Name. 

Formula. 

SpecifijB  Heat. 

Molec 
Heat. 

Authority. 

Barium  nitrate. 
«             « 

Lead           « 

«             « 

BaN.O, 

« 

Pb  N,  0,. 

« 

/ 
.1492. 

.145. 

.1173. 
.110. 

38.94  Neumann.   88. 
37.84  Kopp.    34. 
38.83  Neumann.    88. 
3641  Kopp.    34. 

XII.   Phosphates,  Absenatbs,  and  Niobateb. 


1 

Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authonty. 

Sodium      meta- 

phosphate. ' 

Na  P  0,. 

.217. 

22.13 

Kopp.    31 

Sodium       pyro- 

• 

phosphate. 

Na^  P,  0,. 

.22833. 

60.74 

Regnault    11. 

Sodium       phos- 

phate. 

«                       m 

Na,HP04l2H,0. 

« 

.454,-20.  to-i-2*^y 

.758.44°— 79**-  J 

167.07 
278.94 

Person.    15. 

Potassium  pyro- 

phosphate. 

K,P,0,. 

.19102. 

63.11 

Regnault    11. 

Potassium  phos- 

phate. 

K  H,  P  O4. 

.280. 

38.11 

Kopp.    34. 

Silver  phosphate. 

A&  P  0,. 

.0896. 

37.54 

Kopp.    34. 

Calcium     meta- 

phosphate. 

Ca  P,  0,. 

.19923. 

39-45 

Regnault.    U. 

Apatite. 

3CajP,  0,  CaCl,. 

.1787. 

186.03 

Hermann.Gm.H.I 

Lead   pyrophos- 

phate. 

Pb,  P,  0,. 

.08208. 

45.72 

Renault    11. 

Lead  phosphate. 

Pb,  P,  0.. 

xyj^2. 

64.73 

Regnault    11. 

Potassium   met- 

arsenate. 

KAsO,. 

.15631. 

25.34 

Regnault    11. 

«       arsenate. 

K  H,  As  0,. 

.175. 

3»-52 

Kopp.    34. 

Lead           « 

Pb,  As,  0,. 

.07280. 

65.45 

Renault    11. 

Samarskite. 

.IOo66,berorelsn. 
.096,afterigiudon.  J 

f  H.Rose.     P.  A. 
1     103.323. 

0 
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XIII.  Cabbonates. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Sodium  carbon- 

ate. 

Na,  C  0,. 

.306. 

32.44 

Avogadro.    6. 

«                  m 

« 

.27275. 

28.91 

Regnault.    11. 

I                  « 

« 

.246. 

26.08 

Kopp.    34. 

Potiuwium    « 

K,  C  0,. 

.237. 

3275 

Avogadro.    6. 

■              « 

« 

.21623. 

29.88  Regnault.    11. 

«                  c 

« 

.2046. 

28.28  Neumann.    33. 

«                   « 

fi 

.206. 

28.47 

Kopp.    34. 

Rubidium     « 

Rb,  C  0,. 

.123. 

28.39 

Kopp.    34. 

Calcium        • 

Ca  C  0,. 

.256. 

25.60 

Crawford.    See  6. 

>              « 

a 

.207. 

20.70 

Gadolin.    See  6. 

I              « 

« 

.2700. 

27.00 

Dalton.  Gm.  H.  1. 

■              " 

« 

.2015. 

* 

20.15 

» 

«              ■ 

• 

« 

.2091. 

Calcite.     By 

20.91 

«              * 

« 

.2096. 

mixture. 

20.96 

c                    * 

« 

.2046.. 

» 

20.46 

Neumann.    4. 

•                 * 

c 

.195.  Calcite.  By  cooling. 

19.50 

c 

« 

.  1 966. 1  Anagonite. 
.201 8' J  By  mixture. 

19.66 

• 

« 

20.18 

■ 

« 

.203.      Marble. 

20.30 

Avogadro.    6. 

• 

« 

.1945.      Calcite. 

19-45 

Hermann.Gm.H.I 

« 

fi 

.20858.     Calcite. 

20.86 

» 

« 

« 

.20850.      Arragonite. 

20.85 

> 

« 

.21585.1  Marble.     Two 
.20989.  J     ^''^' 

21.58 

Regnault.    11. 

> 

« 

20.99 

« 

c 

.21485.  Chalk. 

2148 

«                 ^ 
c                    « 

« 
« 

.2038.      Extremes  of  19 
.2087.        determinations. 

20.38 
20.87 

• 

Regnault.    30. 

«                 n 

« 

.206.     Calcite. 
.203.     Arragonite. 

20.60 

.  Kopp.    34. 

«                 n 

a 

20.30 

Strontium    « 

Sr  C  0,. 

.1445. 

21.31 

Neumann.    4. 

«              « 

« 

.14483. 

21.36 

Regnault.    11. 

Barium         « 

Ba  C  0,. 

.1078.    Witherite. 

21.24 

Neumann.    4. 

«               a 

0 

.11038. 

21.74 

Regnault.    11. 

Lead            • 

PbCO,. 

.0814.   Cenissite. 

21.73 

Neumann.    4. 

*              « 

« 

.0818.          « 

21.84 

Hermann.Gm.H.I 

«                  m 

« 

.0859^   Impure. 

22.95 

Regnault.    11. 

>                  m  • 

« 

.0791.  Cenissite. 

21.12 

Kopp.    34. 

FeiToufl        « 

Fe  C  0,. 

.1820.     By  mixture.       1 
.183.     By  cooling.  ' 

21. II 

.  Neumann.    4. 

<              « 

cc 

21.23 

«                  c 

a 

.19345. 

22.44 

Regnault.    11. 

«                  « 

« 

.  1 66.     Very  impure. 

Kopp.    34. 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authoritj. 

Zinc  carbonate. 

« 

Dolomite. 

ZnCO,. 
(Mg  Ca)  C  0,. 

.I7I2.By  mixture. 
.l6l.    BycooUns. 
.2179. 

2143 
20.16 

\  Neumann,   i 

« 

« 

.2137. 

.2270.  Bitter  spar. 

Neumann.   4. 

a 

« 

.2168.  Gurhofian.- 

b 

« 
a 

Ankerite. 

« 
(Mg  Ca  Fe)  C  0,. 

.2 1 743.  Veryimpure 
.206.    Bitter  spar. 

.1963. 

Regnault    11. 
Kopp.    ZL 
Neumann.    4. 

XIV.  Silicates. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Glass. 

.1900.  FUmgUas. 

Dalton.  Gm.  H  1. 

« 

« 

.1770,  o**-ioo®.l 
.1900,  o*»-3oo°.J 

JDulong&PetiLl 

« 

.19768. 

Regnault.    7. 

«    Gloss  tears. 

.1923.   Hard.        1 
.1937.  Annealed./ 

> 
Regnault.    13. 

(C                «              « 

Zircon. 

Zr  0,.  Si  0,. 

.14588. 

26.50 

Regnault.    11. 

« 

« 

.132 

23.97  Kopp.    54. 

Chrj'solite. 

(MgCFeO),.  Si  0,. 

.2056. 

Neumann.    4. 

tt 

tt 

.189. 

Kopp.    34. 

Pyrope. 

.1949. 

Neumann.    33. 

Topaz. 

.2017. 

'Neumann.    4. 

Dioptase. 

Cu  Si  0,.  H,  0. 

.182. 

28.66.  Kopp.    84. 

Wollastonite. 

Ca  Si  0,. 

.178. 

20.65, Kopp.    34. 

Albite. 

.1961. 

Neumann.    4. 

fC 

.190. 

jKopp.    34. 

Orthoclase  (Fel- 

f 

spar). 
«           « 

.1911.                    1 
.1861.  Adularia. 

Neumann.    4. 

«           « 

.183. 

Kopp.    34. 

Labradorite. 

.1926. 

Neumann.   4. 

Hornblende. 

.1976.   From  twol 
.1958.    localities.] 

Neumann.  4. 

« 

Tremolite. 

.20701 

Neumann.   4. 

Actinolite. 

.2046. 

m               ■ 

Augite. 

.1938. 

m               « 

Diopside. 

Ca  Si  0,.  Mg  Si  0,. 

.1906. 

41.17 

«                i 

II 

« 

.186. 

40.17 

Kopp.    31 

Zoisite. 

.1940. 

Neumann.    4. 

Gadolinite. 

■ 

.I38.Befeniciihion1 
.I28.Aft«       "        J 

fH.Rofle.F.A.H6. 
p.  316  A  SIJ^ 

« 
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XV.    Alloys. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Lead  and  mercu- 

ry- 

Hg  Pb. 

.03234. 

1 3- 16 

Regnault.    11. 

Lead  and 

anti- 

mony. 

Sb   Pb. 

.03883. 

12.78 

«           « 

Lead    and 

bis- 

niuth. 

Bi,  Pb,. 

.0350.    L.  melted. 

5103 

Per8on.P.A.76.426. 

Lead    and 

tin. 

Sn    Pb. 

.04039. 

13.13 

Regnault.    11^ 

«         « 

Sn,  Pb. 

.04461. 

19.76 

«            « 

Mercury  « 

Sn  Hg. 

.04172. 

13.27 

«            « 

•          « 

Sn,  Hg. 

.04563. 

19.89 

«                cc 

Bismuth  « 

8n    Bi. 

.03987. 

13.08 

«               « 

I          « 

Sn,   Bi. 

.04415. 

19.69 

«                « 

t           « 

Sng  Bi,. 

« 

•^^52.U.„,Ued. 
.0456.  J 

71.14 
71-77 

Person.  P.  A.  76. 
426. 

Brass. 

.09391. 

Regnault.    7. 

Cymbal  metaL 

•                      0 

.0858.  Britde. 
.0862.  Soft. 

Regnault.    13. 

German   silver. 

.0944. 

Weber.  P.  A.  146. 

257. 

Lead,    tin, 

bis- 

muth. 

Pb  Sn,  Bi. 

.04012. 

26.20 

Regnault.    11. 

Pb  Sn,  Bi,. 

.03785. 

32.66 

Regnault.    11. 

Pb,  Sn,  Bi,. 

.046,  i43**-330**. 

60.10 

Person.    15. 

« 
« 

.0412.1         ,  _, 

>L.  melted. 

i0432.J 

53.81 
56.42 

J  Person.      P.    A. 
1    76.  426. 

Pb,  Sn,  Bi,. 

.049,   I2®-50'. 

94.57 

' 

tt 

« 

.060.  14**-^*. 

.047.  io7**-i36« 

115.80 
90.71 

Person.    15. 

« 

.036,i36''-3oo'* 

69.48 

At 

itimony, 

bis- 

« 

•°385.|l  „Hted. 

.0392.  J 

74.30 
75.66 

Person.  P.  A.  76. 
426. 

V 

muth,  tin 
Antimony, 

• 
bis- 

Sb  Bi  Sn,. 

.04564, 

25.92 

Regnault.    11. 

muth,  tin. 

zinc. 

SbBi  Sn,  Zn,. 

.05479- 

38.32 

«           tt 

Copper,     tin,  ') 
zinc. 
«         «      « 

83.5   per   cent. 
Cu;     8.833  Sn; 
7.51  Zn. 

.0879.  At  first. 
0848.  *feu^. 

1 

Mallet.  P.  M.  (3). 
23.  144. 
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XVI.  Cyanides. 


1 

Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Mercuric      cya- 

• 

nide. 

Hg  C>v 

.lOO. 

25.00 

Kopp.    31 

Potassium     zinc 

cyanide. 

(K  Cy),  Zn  Cy,. 

.241. 

59.62 

a             « 

«   ferrocyanide. 

K^Cy.Fe.  3H,  0, 

.2&>. 

118.27 

c             « 

«   ferricyanide. 

K,  Cy«  Fe. 

.233. 

76.73 

«             c 

XYII.  Hydrocarbons. 


1  Moled 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Benzol. 

C,  H^. 

475. 

37.05 

DelariveAMarcet. 

« 

.3999.  5**-io.^         1 

31.19 

[la 

« 

.3865,  io*»-i5.*> 

30.15 

Regnault  la 

.3932,  I5*»-20.°         J 

30.67 

>. 

.450.  i9°-46.« 

35.10 

Kopp.    16. 

•5250.  3?32-4?6i       ] 

40.95 

• 

.5257,  4?o8-5f22 

41.00 

WinkelinaiiiL4i 

.5272.i7.*»65-i8.*89. 

41.12 

.5296,i7.«95-i9.*»o6.J 

41.31 

b 

Naphthaline. 

0,0  H,. 

.32075,0.*     |g 
.3249,2o!6o? . 

41.06 

« 

41.59 

Alluaid.   A.  C. 

« 

4i76.8o!i30?L. 

5345 

I  Phy8..(3).  57.438. 

Oil  of  citron. 

Cio  H^. 

.4879.     •                1 

66.35 

' 

a       cc         « 

.4489.5**-io.°l 

61.05 

R^^ult   IS. 

«       «         « 

.4424,io*»-i5? 

60.17 

«       «         « 

.45oi,i5®-209J 

61.21 

k 

«       «         « 

.50233. 

68.32 

Favre  and  Silber- 
mann.C.R.23.41L 

«     «   orange. 

.4886. 

66.45 

Regnault    13. 

«     «  juniper. 

.4770. 

64.87 

«           i 

Camphilene. 

.4518.     . 

6144 

a             « 

Terebilene. 

.4580. 

62.28 

«             • 

Terebene. 

.4656.                      1 

63.32 

' 

tt 

.4154,  5*^-10.^ 

56.49 

«             • 

« 

4i56.io*'-i5? 

• 

56.52 

« 

.4267,1 5*»-20?  J 

4 

58.03 

k 

m 

.52409. 

71.28 

Favre  and  Sifter- 
mann.C.R23.4n. 
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Molec 

Name. 

Ponnula. 

Specific  Heat. 

Heat. 

Authority. 

Oil  of  turpentine. 

Cjo  H„. 

4880. 

66.37 

Kir^'an.  Gm.  H.  I. 

«    «        ff 

.4620. 

62.83 

Despretz.       « 

N       «                 « 

42593. 

57.93 

Regnault.  8,    [10. 

«       «                 « 

488. 

66.37 

Delarive  &  Marcet. 

HI                 « 

4672. 

63.54  Regnault.    13. 

■       ■                 « 

.46727. 

63.55' Favre  and  Silber- 

mann.  J.  6.  78. 

8     «          m 

4517.) 
4318.3 

6143 

Schnidaritsch. 
1   Wien.Ak.38.39. 

in          « 

58.72 

«     «          « 

440. 

59.84 

Pape.    29. 

1     a           a 

■     «           « 

H 

.4393,  m.  of  4. 
.4087,  m.  of  12. 

59-74 
55.58 

'  Neumann.    83. 

a     «           ff 

468421 16, 40.°  1 

63.71 

F 

«     «           « 

.  « 

.52421905,  8o.*» 

71.29 

Hirn.  J.  20. 66. 

«     «           « 

.57117195,120? 

77.68 

«|     «           « 

9 

.61257810,1600 

83.3' 

b 

«     «           « 

.4321. 

58.76 

Ffaundler.    A.  C. 

Petrolene. 

.4684.               1 

f  Ph>TS.  (4).  22.58. 

« 

.4321,  S''•^0.''^ 

.  Regnault    13. 

« 

.4325,10"-!  5? 

« 

• 

.4342.i5''-2o?J  J 

i                       [10. 

Naphtha. 

.493. 

Delarive  &  Marcet. 

« 

•43  *.   2  samples 
419.1 

-  Kopp.    34. 

Paraffin. 

« 

.683,  m.  of  3. 

Bolley .  J.  F.  P.  103. 
481. 

XVIII.   Compounds  Containing  C,  H,  and  O. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Methyl  alcohol. 
■            « 

«           « 

CH4O. 

« 
m 

.5901,  5^10^  1 
.5868,  IO**-I5^ 
.6009,  I5**-20**.J 

.613.  m  of  2. 

18.88 

18.77 
19.23 

19.61 

Regnault.    13. 

Andrews.    C.  S.  J. 
1.  27. 

«           « 

c              m 

.625,  23°-43^ 
.67127. 

20.00 
21.48 

Kopp.    16. 
Favre  and  Silber- 

mann.  C.  R.  23. 

411. 

t              • 

• 

« 

.58325. 

18.66, 

Dupr6.    P.  A.  148. 
286. 

Ethyl           « 

C,  H,0. 

.6620. 

3045 

Despretz.  Gm.H.  I. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Ethyl  alcohol 

C,  H,  0. 

.632. 

29.07 

Delarive  and  Mar- 

cet.    10. 

« 

« 

« 

.5987.  5"-io». 

27.54 

' 

« 

« 

« 

.6017.  io**-i5^ 

27.68 

B^nault   13. 

« 

« 

« 

.6148,  l5°-20^ 

28.28 

b 

« 

« 

« 

.617. 

28.38  Andrews.  C.  S.J. 

• 

1.  27. 

« 

« 

« 

.615,  23*»-.43«. 

28.29 

Kopp.    16. 

« 

« 

« 

.6438. 

29.01 

Favre  and  Silber- 
mann.  J.  6.  78. 

« 

« 

« 

.64490. 

29.66 

• 

Favre  and  Silber- 
mann.  C.  R  23. 
411. 

« 

« 

« 

.6219. 

28.61 

Schnidaritsch. 
rort8ch.d.Phys. 
15.  362. 

« 

« 

« 

.5748. 

2644  Neumann.    83. 

m 

« 

« 

.59167637,40? 

27.22' 

» 

m 
m 

« 
« 

« 
« 

.71125991,80° 
.85941613,120? 

32.71 
39-53 

Hirn.  J.  20.  56. 

« 

« 

« 

.i.ii389i45»<6o°         J 

51.23 

« 

« 

« 

.580,  0°. 

27.68  Jamin  &  Amaun*. 

C.  R  70. 1257. 

« 

« 

« 

.60430. 

27.79 

Dupr^  k  Page  38. 

« 

« 

« 

.58081.  3°82-4*99.     1 

26.72, 

» 

« 

« 

« 

.57961.  4°49-5*? 67. 

26.66 

« 

« 

« 

•60004.  i6!*33-»7?36. 

27.60 

« 

« 

« 

.60254.  i6?6i-i7?73.l 

27.72 

.  WinkelmanD.44 

« 

« 

« 

.62281,  27?  29-28?  32. 

28.65 

« 

« 

« 

.62219.  27? 23-28  ?o3. 

28.62 

« 

« 

« 

.62307.  27*35-28?  18. 

28.66 

Amyl 

n 

C,  H„  0. 

.564.  26°-44°. 

50.63 

Kopp.    16. 

« 

« 

« 

.58728. 

51.68 

Favre  and  Silber- 
mann.  C.  B.  23. 
411. 

Cetyl 

« 

C,,  H,4  0. 

.51600, 

124.87 

Favre  and  Silbe^ 
mann.  C.  R  '2H. 
411. 

Ethyl  oxide. 

O4  H,o  0. 

.5200. 

3848 

DefipretE.Gin.H.1. 

n 

« 

« 

.550. 

40.70 

Delarive  and  Ma^ 
cet    10. 

« 

« 

« 

.5207.  5''-Io^ 

38.53 

» 

« 

« 

« 

.5i58,io°-i5°. 

38.17 

Renault   13. 

« 

« 

n 

.5157.15^-20°. 

38.16 

■ 

« 

« 

.517. 

38.26 

Andrews.  C.  S.  J. 

1.  27. 
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Molec 

Name. 

Formula. 

Specific  Heat. 

Heat. 

Authority. 

Ethyl  oxide. 

C4  H,o  0. 

.50342. 

37.25 

Favre  and  Silber- 
mann.  C.  R.  23. 
411. 

«           « 

« 

.61965067, 40? 

45.85 

9 

•  « 

•  « 

« 
« 

.66128878.70? 
.71586594.100?  1 

48.93 
52.97 

Him.  J.  20.  56. 

a               « 

I 

.79512984,130? 

58.83 

Amyl       « 

C„  H„  0. 

.52117. 

82.34 

Favre  and  Silber- 
mann.  C.  R.  28. 
411. 

Formic  acid. 

C  H,  0,. 

.536,  25^5^ 

24.66 

Kopp.    16. 

•              m 

« 

.60401. 

27.78 

Favre  and  Silber- 
mann.  C.  R.  23. 
411. 

Acetic     ■ 

C,  H,  0^ 

.4587,  5*'-io^  ' 

27.52 

* 

«          « 

« 

.4599.  io«-.i5°. 

27.59 

Regnault.    13. 

«          « 

« 

4618.  l5°-20^ 

27,71 

. 

«          « 

« 

.509.  24^5°. 

30.54 

Kopp.    16. 

■          « 

« 

.50822. 

• 

3049 

Favre  and  Silber- 
mann.  C.  R.  28. 
411. 

Butyric  acid. 

C«  H,  0,. 

.503.  21^-45'*. 

44.26 

Kopp.    16. 

«           « 

« 

.41420. 

3645 

Favre  and  Silber- 
mann.  C.  R.  23. 
411. 

Valeric    « 

C5  H,o  0,. 

.47857. 

58.81 

Favre  and  Silber- 
mann.  C.  R.  23. 
411. 

Ethyl  formate. 

C,  H,  0,. 

.513.  20*^-39''. 

37.96 

Kopp.    16. 

>            « 

I 

.485,  m.  of  3. 

36.29 

Andrews.  C.  S.  J. 
1.  27. 

Methyl  acetate. 

C,  H,  0,. 

.507.  2I*>-4I^ 

37.52 

Kopp.    16. 

Ethyl       m 

Q  Hg  0,. 

.496.  2i*'-45«. 

43.65 

«          « 

«           ■ 

« 

.474,  m.  of  2. 

41.71 

Andrews.  C.  S.  J. 
1.  27. 

•           « 

« 

48344. 

42.54 

Favre  and  Silber- 
mann.  J.  6.  78. 

Methyl  butyrate. 

C5  H,o  0,. 

.487,  2i»-45«. 

49.67 

Kopp.    16. 

«            « 

• 

.49176. 

50.16 

Favre  and  Silber- 

■ 

mann.    J.  6.  78. 

Methyl  valerate. 

C,  Hi,  0,. 

491,21^5^ 

56.96 

Kopp.    16. 

Ethyl  oxalate. 

C«  H,o  O4. 

4629,  5*»-io.°  ' 

67.58 

' 

«          I 

I 

.452i.ioM5.« 

66.01 

Regnault.    13. 

«          « 

« 

.4554.I5'-2o.^ 

66.49 

«          « 

« 

.457. 

.  66.72 

Andrews.  C.  S.  J. 
1.  27. 

Acetone. 

C,H,0. 

.530.  20^-41.® 

30.74 

Kopp.    16. 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

Succinic  acid. 

C4  H,  O4. 

.313- 

36.93  Kopp.    Si 

Tartaric     « 

C4  H.  0,. 

.288. 

43.20 

Eacemic    « 

C4  H.  0,.  H,  0. 

.319. 

53-59 

Cane  sugar. 

Cj,  Ha  Ou. 

.301.   Crystalllml. 

102.94 

«           a 

n 

.342*   Amorphous. 

116.96 

Mannite. 

C,  H„  0, 

.324. 

58.97 

Olive  oil. 

.504. 

Delarive&Maicet 
10. 

Beeswax. 

.39,-20*»tO+2?] 

» 

« 

.52.  6«-26.«» 

« 

.79.  26*-42.*»      ► 

•  Penon.   15. 

« 

.72.  42«-s8.** 

« 

.54,  66**-io2.*  J 

I                 [17^ 

Sperm  oil. 

.45838. 

Joule.  P.M.  (3).  31. 

Milk. 

.847.1 
.780.; 

Fleiscbmaim.  C. 
\  S.J.(2).13.5i 

Cream. 

XIX.  Salts  of  Organic  Acids. 


Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

• 

Authority. 

Barium  formate. 

Potassium    qua- 

drozalate. 

«  oxalate.  Neu- 

Ba C,  H,  O4. 
KH,C4  0..2H,0. 

.143. 
.283. 

32.46 
71.91 

Kopp.    Si 

tral. 
«  tartrate.  Acid. 
Seignette  salt. 
Calcium  malate. 

K,  C,  O4.  H,  0. 

K  H.  C4  H^  Of. 

KNaC4HA.4H,0. 

.236. 
.257. 
.328. 

4347 

48.34 

108.27 

«          ■ 
«          ■ 

«            c 

Acid. 

CaC4H5  05.4H,0. 

.338. 

82.81 

a            « 

XX.   MiSCELLAXEOTJS  ORGANIC  COMPOUNDS. 


Name. 


Nitrobenzol. 
« 

a 

Mercaptan. 


Formula. 


C,  H,  N  0,. 


n 
« 


C)  Hf  S. 


« 

n 


Specific  Heat. 


.3524.  5**-io.*'  ' 
.3478,io<»-i5.*' 

.3499.i5*»-20.*j 

4715.  5**-<o.'' 
.4653.io''-»5.^ 

4772.  I5*-20.*»J 


Molec 
Heat. 


Authority. 


43.34 
42.78 

43.04 
29.23 

28.85! 

29.59 


Regnanlt  13. 


Segnault  IS. 


j 
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Name. 

Formula. 

Specific  Heat. 

Molec 
Heat. 

Authority. 

AUyl    sulphocy- 

C,  H5  N  S. 

.432,  23^-48.^ 

42.77 

ECopp.     16. 

anide. 

Ethyl  bromide. 

•            « 

C,  H5  Br. 

« 

.2164,  5**-io.* 
.2135,  io°-i5.* 

23.59 
23.27 

Regnault.    18. 

c               n 

« 

.2153.  i5°-2o.*J 

2347 

• 

«     iodide. 

C,  H,  I. 

.i587,5'-io.«l] 

24.76 

f 

•         « 

« 

.1584,10^-15.** 

24.71 

«         « 

«         « 

« 
« 

.i584,i5°-2o.**J 
.1574.  5*'-io-''] 

24.71 
24.55 

*  Regnault.    13. 

«.        « 

« 

.1556,10^-15.*' 

24.27 

• 

0                « 

I 

.i569.i5*»-2o.«JJ 

24.48 

^ 

XXI.    Aqiteoub  Solutions.* 


• 

Solution. 

Specific  Heat. 

Authority. 

Hydrogen  chloride. 

f 

H  01+  6.25  aq. 

.6687.   ' 

1      «  12.50  « 

.7881. 

1      «     25     « 
1      «     50     « 

.8787. 
.9336. 

> 

Marignac.    42. 

.      «    100     « 

.9650. 

t      «   200     « 

.9835.    J 

* 

t      «     10     « 

•749-     1 

.      «     20     « 

.855. 

1      «     50     « 

•932.      \ 

Thomsen.  P.  A.  142.  337. 

1      «   100     « 

.946. 

«      «   200     « 

.979.     J 

k 

Sodium  chloride. 

5  per  cent  solution. 

.9306.   ' 

10         «              « 

.8909. 

15         «              « 

.8606. 

20         •              • 

.8690. 

25          a                 « 

7 
.8079. 

* 

SchuUer.    37. 

30         «               « 

.7897. 

33.6      «               « 

.7752. 

35 

«               « 

.7713.   J 

» 

k 

*For  the  spedfic  heat  of  solutions  of  mtxecf  salts,  see  Winkelmann,  P.  A.  149.  492. 
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Solution. 

Specific  Heat. 

Authority. 

Na  CI  -I- 12.5  aq. 

.8100.    ' 

' 

«      «  25      « 

.8760. 

«      «  50      « 

.9280. 

p 

•  Marignac.   42. 

«      nlOO      « 

.9596. 

«      ««200      « 

.9782.    - 

«      «  10      « 

.791.     ^ 

• 

d      «  20       « 

.863.     ' 

«      «  30      « 

.895. 

>- 

■  ThomseTi.  ?A.  142. 337. 

«      «  50      « 

•931. 

«      «100      « 

.962. 

«      «200      « 

.978.      > 

. 

100  parta  water  to  29.215  salt. 

.8018. 

Andrews.  P.M. (3). 36. 

< 

a           «            «  14.607     « 

.8671. 

515. 

3.09  per  cent,  solution. 

.9638.      ' 

f 

6.15         «                « 

.9449. 

11.05         «                «  - 

.8925. 

► 

Winkelmann.P.A.149. 1. 

17.12         «                « 

.8526. 

26.03         «                « 

.8072.      . 

• 
• 

b 

Potassium  chloride. 

4  per  cent,  solution. 

.9558.      ^ 

» 

8       0               « 

.9140. 

12       «               « 

.8876. 

16       «                « 

.8503. 

20       «                • 

.819s. 

► 

SchuUer.   37. 

24        «                « 

.793s. 

28       «                « 

.7680. 

82        «                cc 

.7486.      ^ 

• 

h 

K  CI  -f  15  aq. 

.761.        ' 

> 

«     «   30  « 

.850. 

«     «   50  « 

.904. 

te 

Tliomsen.P.A.142.337. 

«     «100  « 

.948. 

«     «200  « 

.970.         . 

1 

8.04  per  cent,  solution. 

.9625. 

^ 

4.22         «                « 

.9500. 

5.58         «                 « 

•9341. 

8.77         «                « 
11.60         «                « 

.9041. 
.8773. 

k 

.    Winkelmann.    P   '^ 

15.60         «                « 

.8448. 

149.  1. 

20.20         a                « 

.8078. 

25.20         «                « 

.7760. 

29.40         «                « 

•7529.      . 

■ 

L 
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Solution. 

Specific  Heat. 

Authority. 

Ammonium  chloride. 

10  per  cent,  solution. 

.9100. 

' 

20       «              « 

.8403. 

30         m                 « 

.7946. 

m 

-  Schiiller.    37. 

37        « 

.7644. 

w 

NH4  a  -f  7.5  aq. 

.760.     ] 

' 

«        «    10   « 

.778. 

«        «    25   « 

.881. 

,  Thomsen.     P.  A.  142, 

«        «    50   « 

.937. 

337. 

«          a  100    « 

.966. 

• 

a          «  200    a 

.982.     J 

k 

3.03  per  cent,  solution. 

.9645.  ] 

■ 

5.71        «              « 

.9341. 

9.98        «               « 

.8997. 

• 

Winkelmann.P.A.149. 1. 

14.99        «               « 

.8574. 

25.00        «               « 

.8003. 

h 

Calcium  chloride. 

Ca  CI,  +  200  aq. 

.957. 

Thomsen.    P.A.  142.  337. 

Barium  chloride. 

Ba  CI,  +  200  aq. 

.932. 

Thomsen.    P.  A.  142.  337. 

Potassium  bromide. 

K  Br  4-  200  aq. 

.962. 

Thomsen.    P.  A.  142.  337. 

Ammonium  bromide. 

NH4  Br  4-  200  aq. 

.968. 

Thomsen.    P.  A.  142.  337. 

Sodium  iodide. 

. 

10  per  cent,  solution. 

•9135-  1 

20         a                   « 
30        «                tt 

.8408. 
.7811. 

k 

Schiiller.    87. 

40        «                « 

.7343.   . 

Na  I  -1-  200  aq. 

.954. 

Thomsen.  P.  A.  142.  337. 

Potassium  iodide. 

KI  -h  200  aq. 

.950. 

Tliomsen.   P.  A.  142.  337. 

Ammonium  iodide. 

NH,  I  +  200  aq. 

•963- 

Thomson.  P.  A.  142.  337. 

Sodium  hydrate. 

Na  HO  +  7.5  aq. 

.847.     1 

» 

a           «     15    « 

.878. 

«        «    30   « 

«           a     50    « 

.919. 
.942. 

k 

Thomsen.  P.  A.  142.  337. 

«        «  100   « 

.968. 

II        tt  200    « 

.983.     J 

» 
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Solution. 

Specific  Heat. 

Authority. 

Potassium  hydrate. 

• 

K  H  0  4-  30  aq. 

.876.     ] 

'• 

«         «  50  M 
II         ttlOO  « 

.916. 
.954. 

Thomsen.  PA.  142. 33/. 

«         m200  « 

.975. 

. 

Ammonium  hydrate. 

NH,.  HO  +  30  aq. 

«          II   50  « 

•997. 
.999. 

Thomsen.  P.  A.  142. 33/. 

«          « 100  « 

.999. 

\ 

■ 

Sulphuric  acid.* 

H,  SO4    +    4  aq. 

.S45.     " 

^ 

«          «     9    u 

.700. 

» 

«              Kan 

.701. 

4 

% 

«              «     19     « 
a             a    49     « 

.821. 
.918. 

>- 

'  Thomsen.  PA.  142. 337. 

I              «      a       a 

.919. 

«              «    99     « 

.956. 

«              «  1 99     « 

.977.     ^ 

<.                       

Nitric  acid. 

H  NO,  +  10  aq. 

.768.     1 

• 

n             «     20    « 

.849. 

«          «    50    K 

.930. 

» 

^  Thomsen.  PA.  142. 3S:. 

«          «  100    « 

.963- 

a           1  200    « 

.982.     ^ 

s. 

Sodium  sulphate. 

^ 

10  per  cent,  solution. 

.9253.  ^ 

' 

15         «              « 

.8959. 

20        «              « 

.8704. 

<  SchuUer.    87. 

25         K               « 

.8523. 

80         «               « 

.8320. 

40         «               « 

.8074.  J 

Na,  SO4  +  50  aq. 

.8890.  ^ 

«            «  100    n 

«          ii200    « 

.9345.    I 
.9625.    [ 

**  Marignac.   42. 

a            «400    « 

.9815.  J 

K., 

Na,  SO4  +  65  aq. 
«         II 100    « 

.892.     ^ 
.920.      v 

1  Thomsen.  P^l*^^ 

«           n  200    « 

•955-     J 

I                  ^ 

*  Compare  in  Table  number  V. 
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Solution. 


Sodium  hydrogen  sulphate. 
Na  H  SO*  -I-  25  aq. 
«  «    50  « 

«  «  100    M 

«  «  200   « 


Potafisium  sulphate. 

K,  SO*  -h  200  aq. 


Ammonium  sulphate. 

(NHJ,  SO*  H-  30  aq. 

«  a     50    « 

«         «  100   « 

«  a  200    « 


Ferfbus  sulphate. 

Fe  SO*  +  200  aq. 


Copper  sulphate. 

Cu  SO*  +  200  aq. 


Zinc  sulphate. 

Zn  SO*  -f  200  aq. 


Magnesium  sulphate. 

Mg  SO*  4-  20  aq. 
«   50   « 
«100   « 
«200   « 


« 


Specific  Heat. 


.8683.  "" 

.9146.  I 

•9497.  I 

•9719-  J 


.940. 


.820. 
.871. 
.924 

•9S9 


: 


.951. 


.953. 


.947. 


Sodium  nitrate. 

10  per  cent,  solution. 
20       «  « 

30       «      •         < 
40        «  « 

50       «  « 

100  parts  water  to  42.49  of  salt. 
«  «  «    21.245       « 

«  «  «    10.622       « 

Na  NO,  +  10  aq. 
■         «  25  tt 
tt         CI  50  « 
«         «100  « 
«         a200  « 


.744— .745. 

•855— .859- 

917. 

.952. 


9320. 
.8768. 
.8341. 
.7998. 

.7673.  J 
.7838.  ") 
.8585.    ^ 

.769.     "^ 
.863. 
.918. 
.950. 

.975. 


Pt.  2.-4. 


Authority. 


<  Marignac.    42. 


Thomsen.  P.  A.  142.  337. 


Thomsen.  P.A.  142. 337. 


Thomsen.  P.  A.  142.  337. 


Thomsen.  P.  A.  142.  337. 


Thomsen.  P.  A.  142.  337. 


< 


At  about  18 9 


Thomsen.  P.A.  142. 337. 


Schiiller.    37. 


V 


I  Andrews.  P.  M.  (3).  36. 
1      514. 

<  Thomsen.  P.A.  142.  337. 
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SPECIFIC  HEAT  TABLES. 


Solution. 

Specific  Heat. 

Authority. 

8.03  per  cent,  solution. 

.9707.  ^ 

' 

8.73         n                     « 

.9658. 

4.81        «                  « 

•9523. 

5.62       «                  « 

.9442. 

8.40       «                  « 

•9234. 

11.36        «                  « 

.9025. 

16.64        «                  « 

.8700. 

Winkelmann.  P.  A.  149. 

19.19        «                  « 

.8559. 

►■ 

1. 

25.03        «                  « 

.8417. 

31.29        «                  « 

.81  S3. 

40.06        «                  « 

.7820. 

49.98        «                  « 

'7S76' 

57.97        «                  « 

.7376. 

70.09        «                  « 

.7121.  ^ 

^ 

Potassium  nitrate. 

^ 

10  per  cent,  solution. 

.9182.    1 

f 

20        «               « 

.8589.    V 

<  Schuller,    37. 

30        «               « 

.8090.  J 

< 

K  NO,  +   25  aq. 

.832.  s 

•• 

A         «    50  « 

.901.    1 

^  Thomsen.  P.A.142.337. 

«         «  100  « 

.942.     1 

(1         «  200  « 

.966.   J 

>k 

100  parts  water  to  25.29  of  salt. 

.8135.  ^ 

f 

«           «            ttl2.&45        « 

.8915.      >  At  about  x89 

<  Andrews.P.M.(3).36.5U 

«           «            «  6.322        « 

.9369.    J 

N. 

3.05  per  cent,  solution. 

.9673.    " 

f 

4.15         a                    « 

.9575. 

5.62       «                « 

.9458. 

8.40        «                « 

.9206. 

k 

<  Winkelmann.  P.A.1491 

11.11        «                « 

.8997. 

15.31        «                « 

.8721. 

19.80        «                « 

.8484. 

X 

Ammonium  nitrate. 

NH,  NO,  4-    5aq. 

.696— .699. 

. 

«            «  20  « 
«             n  50   « 

.859.                 I 
.929.                 1 

Thoni(wn.P.A.142.337. 

«           «100  « 

.962.               J 

k 

3.04  per  cent,  solution. 

.9654.    ^ 

' 

10.01        «              « 

.9208. 

20.00        «               « 

.8606. 

► 

Winkelmann.PA.1491. 

30.00         «                   a 

.8774. 

40.00        «               « 

.7227.    ^ 

k 

Barium  nitrate. 

Ba  N,0,  -1-  200  aq. 

.933. 

Thomsen.  P.  A.  142.  337. 
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Solution. 

Specific  Heat. 

Authority. 

Lead  nitrate. 

^ 

Pb  N,0,  +  200  aq. 

.9»9- 

Thomsen.  P.A.  142.  337. 

«        «      «     « 

.920.     J 

^ 

Sodium   carbonate. 

^ 

Na,  CO,  +  60  aq. 

.896.     ^ 

«         «100   « 

.933.      > 

-  Thomsen.  P.A.  142.  337. 

«         «200   « 

.958.     J 

ft 

Sodium  acetate. 

« 

Na  C,  H,0,  +  20  aq. 

.884.     ^ 

tf%              1 

«             «   50   tt 

.938.   1 

j  Thomsen.  P.A.  142.  337. 

«                nlOO    « 

.965. 

«             ii200    « 

.983.     ^ 

to 

Cane  sugar. 

r 

C„  Ha  Ou  +  25  aq. 

.7558. 

«          «   50    « 

.8425. 

«          «100    « 

.9091. 

> 

'  Marignac.    42. 

«          «200    « 

.9500. 

ff          «400    « 

.9742.   i 

>. 

Tartaric  acid. 

C*  H.  0,  +  10  aq. 

.745. 

' 

«         «   25    « 

.856. 

«         «   50    « 

.911. 

k 

Thomsen.  P.  A.  142. 337. 

«         «100    « 

.952. 

«           a200     « 

.975.     J 

V 

XXII.    Solutions  m  Carbon  Disulphide. 


Solution. 


Bromine 

• 

Br  +  C  S,. 

Iodine. 

I  +  10  c  s,. 

«   «    20     « 

Sulphur. 


8  +  C  S,. 
«   «    2CS,. 

fc    cr    4    « 
I    dlO    « 


Authority. 


Marignac.    42. 


I  Marignac.    42. 


Marignac.    42. 
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SPECIFIC  HEAT  TABLES. 


Solution. 

Specific  Heat. 

Authority. 

Phosphorus. 

P  +  iCS^ 
«    «  }    « 
«    «  1    « 

«     a    2     « 
«     a   4     « 

.219. 
.222. 
.225. 
.229. 
.2295.   ^ 

» 

'  Marignac.    42. 

XXIII.    Liquid  Mixtubes. 


Mixture. 

Specific  Heat. 

Authority. 

Methyl  alcohol  and  water. 

10  per  cent,  of  C  H^  0. 

.98582.^ 

r 

20       «          «        « 

•95914. 

30       «         «        « 

.92658. 

40       «          «        « 

.89219. 

50       «          «        « 

.84645. 

• 

Dupr6.  P.  A.  148. 236. 

60        «          «        « 

.80177. 

70       «          «         « 

.75500. 

80        «          «        « 

.69999. 

• 

90        «          «        « 

.64282. , 

• 

Ethyl  alcohol  and  water. 

1  volume  alcohol  +  9  vol.  aq. 

.9897. 

r 

2       «           «         «  8    «      « 

.9835. 

3        a            «         «  7    «      « 

•9732. 

4       «           ■         «  6    «      « 

.9482. 

5          «              a           «    5     «        a 

.9230. 

» 

SchnidaritBch.  Wien  Ak. 

6       «           «         «  4    «      ff 

.8456. 

38.39. 

7          «               ic            a    3     «        « 

.8198. 

8         a              a           tt    2     a       « 

.7784. 

9         a              «           «    1     a       « 

.7178.   J 

ht 

8.4  per  cent,  of  C,  H,  0. 

1.060.  ' 

y" 

17         a          «          « 

1.065. 

25         a           «           a 
34          a            «           « 
50         «            a           « 

1.055. 

1.030. 

.940. 

.o\ 

Jamin & AmauTy.  CB- 
70. 1287. 

67          «            a           « 

.840, 

84         a           «           a 

.720.   ^ 

^^^___ 
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Mixture. 

• 

Specific  Heat. 

Authority. 

5  per  cent,  of  alcohol. 

1.01502.^ 

* 

10        «                    « 

1.03576. 

20        «                   « 

1.04362. 

80        «                   « 

1.02602. 

36        «                   « 

.99900. 

40        «                   « 

.0680$. 

45        «                   « 

* 

7 '     J 
.94192. 

» 

Dupr4  and  Page.    38. 

50     .    «                   « 

.9o633- 

60        «                   « 

.84332. 

70        «                   « 

.78445- 

80        «                    « 

.71690. 

90        «                   « 

.65764. . 

* 

14.90        «                    « 

1. 0391. 

20.00        «                    « 

1.0456. 

22.56        «                    « 

1.0436. 

28,56        «                    « 

1.0354. 

35.32        «                 •  « 

1.0076. 

44.45        «                    « 

.0610. 

49.46        a                    « 

.9162. 

■  25°. 

Schtiller.    See  39. 

49.98        «                    « 

.9096. 

54.09        «                    « 

.8826. 

54.45        «                    « 

.8793. 

5817        «                    « 

.8590. 

73.90        «                    « 

'7771- 

83.00        «                    « 

.7168.   . 

w 

10  per  cent,  of  alcohol. 

1.0268. 

f 

20         a                       « 

1. 0401. 

30        «                   « 

9 

1. 0106. 

40        «                    « 

.9726. 

50        «                    IC 

.9061. 

■0". 

-  Winkelmann.    44. 

60        «                    « 

.8446. 

70        «                   « 

.7813. 

80        «                    « 

.7116. 

• 

90        «                   <f 

.6448.   . 

< 

Alcohol  and  benzol. 

20.43  per  cent,  of  alcohol. 

.5022. 

' 

24.45        «                   « 

.5112. 

32.54        «                    « 

.5268, 

48.74        «                    « 

.5465. 

* 

-  Schiiller.    See  39. 

57.85        «                    « 

.5565. 

66.89        «                    « 

.5668. 

80.15    .  «                    « 

.5862.   . 

m 

k 
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SPECIFIC  HEAT  TABLES. 


Mixture. 

Specific  Heat. 

Authority. 

10  per  cent,  of  alcohol. 

.5502. 

* 

• 

20        «                    « 

•5S72. 

30        «                    « 

•5594. 

40        «                    « 

.5630. 

g% 

60        ti                    « 

.5654. 

0®. 

Winkelmann.   44 

70        «                    « 

.5643. 

80       «                    « 

.5660. 

• 

90        «                    « 

.5700. 

4 

• 

Alcohol  and  carbon  disulphide. 

16.04  per  cent,  of  alcohol. 

.3371.  1 

r 

20.06           a           «           « 

.3560. 

30.06         «         «         « 

.3989- 

85.00         «         «         « 

.4.1  "^1. 

40.58         «         «         « 

.4237. 

'25^ 

SchuUer.    See  39. 

48.64         «         «         « 

.4471. 

59.30         «         «         « 

.4808. 

70.90         «         «         « 

.5138.  ^ 

1 

20         <f         «         « 

.3474.  ^ 

^ 

80         «         «         « 

.3662. 

40         «         «         « 

.4058. 

50         «         «         « 
60         «         «         « 

.4340. 
.4558. 

'o^ 

'  Winkelmann.   44. 

70         «         «         « 

4833- 

80         «         «         « 

.5164. 

90           ff            a            « 

.5460.  J 

k 

Alcohol  and  chloroform. 

16.75  per  cent,  of  alcohol. 

.3348.   1 

' 

28.77        a         «         fc 

•3999- 

83.92        ft         «         « 

.4130. 

39.78        «         «         « 

•4315. 

to 

-  SchuUer.    See  39. 

47.00        «         «         « 

4539- 

56.46        (f         «         « 

.4841. 

72.80       «         «         ft 

•5331.  - 

t 

Benzol  and  carbon  disulphide. 

10  per  cent,  of  benzol. 

.2858.  ] 

> 

20       «          «       « 

.3098. 

80       «          «        « 

.3347. 

50       «          «        « 

."^S?!. 

60         «            a         « 

.4146. 

o^ 

•  Winkelmann.  44. 

70       «          «       « 

.4424. 

80       «          «        « 

.4702. 

90          cc             ff          a 

•4973.    > 

,— 

ALPHABETICAL  INDEX  TO  SUBSTANCES. 


.    43 

43 

.    48 


A. 

Arctic  acid  . 
Acetone     . 
Acid,   Acetic 
"    ( ArseniouB. 

-j  See  Arsenic  trlox- 
l    Ide     .       .       .26,27 
"    f  Boric. 

I  See  Boron  triozide  26 
"  Butyric  .  .  43 
"  Formic  ...  43 
"    ( Hydrochloric 

<  See  Hydrogen  chlo- 

I  ride  ...  45 
"  Iodic  ...  80 
*•    TMolybdic 

\  See  Molybdenum  tri- 
l    oxide    .       .       .    26 
"      Nitric    .       .       .  81, 48 
"      Racemlo    ...    44 
"    f  Silicic. 

\  See  Silicon  dioxide  27 
"  Snccinic  ...  44 
"  Sulphuric  .  80,31,48 
"  Tftrtaric  ...  44 
Solution  51 
"    r  Titanic. 

j  See  Titanium  diox- 
l    ide  .       .       .       ,27 
"    fTungstlc 

<  See  Tungsten  triox- 

(    ide 26 

"  Valeric  ...  43 
Actinolite  ....  88 
Adularia  ....  88 
Attate 27 

Albite  ....  38 
Alcohol. 

See  Ethyl  alcohol     41, 22 

^1*^15       ....  89 

Allyl  nilphocyanide  .       .  45 

Alanw  ....  84 
Alomina. 

See  Aluminum  oxide  26 

Alnminum   ....  20 

Hydrate       .  31 

Oxide       .       .  28 


PAav. 
Aluminum  and  potassium 
sulphate. 
See  potash  alum       .    84 
Amalgams.    See  Alloys         39 
Ammonia. 

See  Ammonium  hydrate  48 
Ammonium.  Bromide.  Solu- 
tion   .       .    47 
Oiloride    .       21 
"  Solution  47 
Hydrate    .       48 
I^ide.    Solu- 
tion   .       .    47 
Nitrate  85 

"   Solution  50 
Sulphate      .   82 
"  Solution  49 
.    42 


•I 


•« 


II 


M 


II 


11 


<l 


II 


Amyl.    Alcohol  . 

Oxide  . 
Anglesite 
Anhydrite 
Ankerite 
Aiithracite 
Antimony     . 

Oxides 
Sulphide 
Apatite 
Anrentic  compounds. 

See  Silver. 
Arragonlte 
Arsenic  . 

"      Chloride 
Oxide      . 
Sulphides 
Arsenopyrite. 
See  Mispickel 


u 


II 


48 
.    83 

88 
.    88 

18 
16,17 

27 
.    29 

86 


37 
.    16 

22 

26,27 

29 


80 


B. 


Barite 83 

Barium.   Carbonate      .  87 

Chlorate      .       .  82 

Chloride  .       .  22 

"      Solution  47 

Formate      .       .  44 


II 


11 


•I 


II 


PAffl. 

Barium.   Hyposulphite    .  32 

"         Nitrate.  Solution  50 

"         Sulphate     .       .  33 

Barytes.    See  Barite       .  33 

Beeswax        .  .       .44 

Benzol       ....  40 

"      with  alcohol         53,  54 

"         "    carbon   disul- 

phide    .       .       .54 

Bismuth    ....  17 

Sulphide       .       .  29 

"       Trioxlde    •       .  27 

Bitter  spar     .       .       *       .  88 

Blende      •       .     -.       ,  28 
Blue  vitriol. 

See  Copper  sulphate    .  83 
Borax. 

See  Sodium  dlborate   .  85 
Boric  acid. 

See  Boron  trioxlde  .  26 

Boron 16 

Trioxlde    .       .  26 

Bromine       .      ,       .       .  10 

"       with  carbon  disul- 

phide  ...  51 

Brookite    ....  27 

Brucite 81 

Butyric  acid    ...  43 


C. 


Cadmium     ....  15 

Calcite       ....  37 

Calcium        ....  11 

••       Carbonate        .  87 

"       Chloride       .       .  21 

"           "         Solution  47 

"       Fluoride       .       .  21 

"       Hydrate     .       .  31 

"      Malate   .      .       .44 

"       Metaphosphate  36 

••       Oxide     ...  24 

Sulphate    .       .  82,  33 

"       Tungstate     .       .  34 

Camphilene     ...  40 

Cane  sugar          ...  44 

55 


56 


Gane  sugar. 
Carbon 
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Solution        .    51 
.       .    17,18,19 


u 


«( 


«4 


it 


« 


<( 


Chlorides 
Bisulphide  . 

"  with  alcohol 
"  benzol 


«i 


u 


•< 


u 


bromine 
•'  iodine 
«     ••  phos- 
phorus 
**     "    sulphur 
See  Tinstone  . 


22 
29 
M 
54 
61 
51 

52 
51 
27 


Dioptase 
Dolomite 


.    38 
88- 


CajBsiterlte. 

Cast  iron    .       .       .       .12,18 

Caustic  potash. 

See  Potaas.  hydrate  .  80, 47 
Caustic  Soda. 

See  Sodium  hydrate  .  47 
Celestine  ....  S3 
Cerium 20 


"      Oxide   . 
Cerussite       .... 
Cetyl  alcohol    . 
Chalcopyrlte 

Chalk 

Charcoal      * .       .       . 
Chloroform  with  alcohol 

Chrome  alum 
Chrome  iron  ore  ) 
Chiomite  '  ' 

Chromium.    Chloride 

Oxide. 
Chromium  and  potassium 
sulphate.   See  Chrome 
alum 
Chrysolite  .       • 
Cinnabar 
Citron.    Oil  of  . 
Cobalt     . 

Sulphate 
Sulphide 
Cobaltite    . 
Coke 
Copper 

Chloride 
Iodide  . 
Oxides 
Sulphate 


26 
87 
42 
80 
87 
18 
54 
84 

27 

22 
25 


M 


(I 


.        •    84 
.      38 
.    28 
40 
.    13 
88 
.       .    28 
80 
.      18,19 
13 
,    22 
;       23 
.       .    25 
.  83,34 
Solution   49 
Sulphide     .       .       28 
Copper  pyrites. 

See  Chalcopyrlte  .       .    80 
Corundum        ...       26 

Cream 44 

Cryolite      ....       21 
Cuprite 28 


(I 


u 


u 


II 


M 


II 


D. 


c< 


41 


II 


11 


11 


41 


•  I 


II 


Ci 


II 


II 


Diamond 
Diopfiide 


17,18 
38 


Epsom  salts. 

See  Magnesium  sulphate  84 
Ether.  See  Ethyl  oxide  42,43 
Ethyl.    Acetate    .  .43 

Alcohol  .  41. 42 

"  with  water    52, 53 
"      "  benzol     53,54 
"  chloroform  54 
"  carbon  di- 
sulphide      54 
Bromide   ...    45 
Formate       .       .       43 
Iodide       .       .       .45 
Oxalate        .  43 

Oxide        .       .      42,43 
Sulphydrate. 

See  Jlercaptan      44 


Felspar 38 

Ferrous  or  Ferric  compounds. 

See  Iron  compounds. 
Formic  acid  ...       •       .43 
Fusel  oil. 

See  Amyl  alcohol  42 


Oadolinite     ....  88 

Galena       ....  28 

Gas  carbon    ....  19 

Glass 88 

Glucinum.    Oxide      .       .  26 

Gold 17 

Graphite        .       .       .       .18 
Green  vitriol. 

See  Ferrous  sulphate    .  S3 

Gurhoflan  ....  88 

Gypsum 83 


H. 

Heavy  spar.   SeeBarlte     .  38 

Hematite    .       .       .       . !  25 

Hornblende  ....  38 

Hydrogen.    Chloride      .  45 
"           Oxide. 

See  Water       ...  24 


L 


Ice 

Indium      .... 
Iodic  add 

Iodine        .... 
"      with  carbon  diful 
phide 
Iridium 
Iron 

*'    Carbonate 

"    Hydrate 

••    Oxides 

"    Sulphate 

Solution 

"    Sulphides     . 
Iron  pyrites 
Iserine    . 


PAS*- 

.    3 
I'J 

.    M 
14 

.  i: 


^ » 


J. 

Juniper.    Oil  of  . 

li. 


. « 


Labradorite  . 

.  » 

Lead    .... 

.  11  u 

"     Arsenate 

"     Borates     . 

.       35 

"     Bromide 

.    3 

"     Carbonate 

" 

"     Chloride 

•  '» 

•*     Chromate 

.        34 

"     Hypoeulphite 

.   ^ 

"     Iodide      , 

.       3 

*'     Molybdate   . 

.  f^ 

•"     Nitrate      . 

.5^ 

"         "       Solution . 

.    l 

"    Oxides 

.215 

**     Phosphates  . 

.   36 

"     Sulphate  . 

"     Sulphide      . 

.    3 

Lime.    See  Calcium  oxide     J 

Litharge. 

See  Lead  oxide 

24  ? 

Lithium     . 

.     :t) 

**        Chloride 

•     ^' 

M. 

Magnesia. 

See  Magneeinm  oxide 
Magnesium   . 

Ohloride 
Hydra&e   . 
'*         Oxide   . 


i« 


II 


» ■ 

•  ■ 
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Magnesium  Sulphate       83, 34 
"      Solu- 
tion       .       .       .  '    .    49 
Magnesium  and  Potassium 

Sulphate        .       .       .    84 

Magnetite  ....       25 

Manganese    ....    12 

Chloride       .       22 

"       Hydrate   .       .   31 

"       Oxides  .       .      25 

Sulphate  .       .    33 

Minganite        ...       81 

Maontte        ....    44 

Marble       .       .        .       .87 

Marc&site      ....    28 

Mercaptaa        ...       44 

Mercury        .       .       .15, 16 

"      Chlorides   .       .       22 

**     Cyanide         .       .   40 

"      Iodides       .       .       23 

"      Oxide     .       s      .    26 

«      Sulphide    .         28,29 

Methyl.   Alcohol  .   41 

.  «•    with  water   52 

Acetate         .       .    48 

"       Butyrate    .       .       43 

Valerate  .   48 

Vak 44. 

Minium 25 

Molybdenite      ...       28 

Molybdenum        .       .       .    15 

Sulphide    .       28 

«         Trioxide       .    26 

Or.  Molybdic  acid. 

Ma>ULrd  oU. 

See  AJlyl  sulphocyan- 
ide    .       .       .       .45 


Kaphtha        ....  41 

Naphthaline     ...  40 

Kickel 13 

•    Oxide     .       .       •  25 

"    Sulphate    ...  83 

"     Sulphide        .       •  28 
Kickel  and  potaeslnm  sol* 

phate   ....  84 
Kitre. 

See  Potassium  nitrate  85 

Kitxobenxol  ....  44 


rA9m. 

Oil.  r  Mustard. 

'  See    AUyl 

sulphoc- 

I  ^  yanide 

45 

"     Olive    . 

44 
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INTRODUCTION. 


In  the  following  tables  will  be  found  data  for  the  expansion  by  heat 
of  about  three  hundred  and  fifty  different  substances.  In  every  ca^ 
the  coefficient  for  one  degree  is  given,  a  rule  which  involved  nunv 
tedious  reductions  during  the  process  of  compilation.  It  will  be 
noticed  that  the  linear  and  cubical  coefficients  are  collected  separately. 
This  has  been  so  arranged  in  order  to  avoid  confusion.  It  would  have 
been  easy  for  the  compiler  to  have  given  in  many  cases  either  the  cubical 
coefficient  or  the  linear  coefficient  by  itself,  leaving  it  to  the  reader  to 
multiply  or  to  divide  by  three  in  order  to  obtain  the  other  value.  But 
this  would  have  manifestly  involved  great  inaccuracies,  since  the 
cubical  coefficient  is  not  in  every  case  exactly  treble  .the  linear. 
Accordingly  the  compiler  has  in  no  instance  given  a  cubical  value 
deduced  by  himself  from  a  linear,  or  vice  versa.  Every  determination 
given  must  rest  solely  upon  the  original  authority  of  the  experimenter. 
For  errors  involved  in  reducing  to  the  single  centigrade  degree  the 
compiler  is  alone  responsible. 

One  difficulty  was  encountered  in  dealing  with  the  expansion  rates 
of  liquids ;  namely,  tbat  the  data  given  were  often  too  full  for  incor- 
poration in  tables  such  as  these.  For  instance:  in  most  of  Kopp's 
determinations,  the  volume  of  each  liquid  is  given  at  many  temper- 
atures, say  at  every  five  degrees  from  0°  up  to  100®  and  over.  In 
some  cases,  even,  determinations  are  given  for  every  decree.  In  such 
instances  the  compiler  has  simply  selected  from  the  list  the  values 
at  two,  three,  or  four  salient  temperatures,  and  has  referred  to  the 
original  paper  for  the  rest. 

For  these  tables  absolute  completeness  cannot  be  claimed.  Nothing 
will  be  found  in  them  relating  to  the  expansion  of  liquid  mixtures  or 
of  solutions.  In  all  other  directions,  however,  it  is  hoped  that  they 
will  prove  practically  complete,  at  least  up  to  January  1st,  1876. 

F.  W.  C. 
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52.  HiBN.    "  Mdmoire  sur  la  thermodynamique.    Becherches  exp^rimentales 

sur  la  dilatation  et  sur  la  capacity  calorifique  k  des  hautes  temperatures 
de  quelques  liquides  tr^-volatiles.''    Ann.  Ghim.  Pbys.  (4).  10.  32.  1867. 

53.  Rossetti.    *'  Sur  le  maximum  de  density  et  la  dilatation  de  Teau  distill^" 

Ann.  Chim  Phys.  (4).  10.  461. 1867.    Second  paper,  v.  17,  370.    1869. 

54.  LouGUiNiKE.    '^^ude  des  density  et  dilatations  de  la  benzine  et  deses 

homologues."    Ann.  Chim.  Phys.  (4).  11.  453.    1867. 

55.  FiZEAU.    "Sur  la  propri^t^  que  possMe  T iodine  d'ai^ent  de  se  contrader 

par  la  chaleur  et  de  se  dilater  par  le  froid."    Compt.  Bend.  64.  314. 1867. 
Another  paper,  same  vol.,  p.  771. 

56.  FiZEAU.    ''Tableau  des  dilatations  par  la  chaleur  de  divers  corps  simples 

m^talliques  on  non  m^talliques,  et  de  quelques  composes  hydrog^nes  du 
carbone."    Compt.  Bend.  68. 1125.    1869. 


EXPLANATOEY  NOTES. 


In  the  following  tables  the  coefficients  of  exx>ansion  given  are  always  the 
coefficients  for  <mt  degree  Centigrade,  When  the  coefficient  is  followed  by  one 
temperatore,  as,  .00001188.40^,  it  is  the  tme  coefficient  at  that  temperature. 
When  two  temperatures  are  appended,  as,  .0001105,  0°-100^,  the  coefficient  is 
the  mean  value  for  any  one  degree  between  them. 

Bat  few  abbreviations,  save  in  the  references  to  original  papers,  have  been 
used.  The  letters  S.  or  L.,  affixed  to  the  name  of  a  substance,  indicate  that 
it  is  either  solid  or  liquid,  as  the  case  may  be.  The  minus  sign  prefixed  to  a 
coefficient,  indicates  that  the  letter  represents  contradion,  instead  of  expansion. 

The  following  abbreviations  are  employed  in  referring  to  sources  of  infor- 
mation, orig;inal  papers,  &c.  A  single  number  attached  to  the  name  of  an 
authority,  refers  to  the  paper  bearing  that  number  in  the  list  accomi)anying 
the  tables.  References  to  periodicals  are  followed  by  numbers  giving  (when 
necessary)  the  series,  volume,  and  page. 

Am.  Ghem.    "American  Chemist" 

A.  C.  P.    "Annalen  der  Chemie  und  Pharmacie." 

A.  C.  Phys.    "Annales  de  Chimie  et  de  Physique." 

Baier  Akad,  Phys.  Abhandl.  ''Baierisches  Akademie.  Physikalische 
Abhandlungen." 

B.  D.  C.  G.  ^  Berichte  der  Deutschen  Chemischen  Gessellschaft." 

B.  S.  C.    ''  Bulletin  de  la  Sod^t^  Chemique." 

C.  8.  J.    "Journal  of  the  Chemical  Society." 
Gilb.  Ann.    "Gilbert's  Annalen." 

Gren's  J.    "Gren's  Journal" 

J.   "Jahresbericht  fur  Chemie." 

J.  P.  P.    "Journal  fur  Praktische  Chemie." 
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10  XXPLANATORY    NOTES. 

P.  A.    "Poggendorf's  Annalen." 

P.  M.    "Philosophical  Magazine." 

P.  T.    "Philosophical  Tranaactiona." 

W.  D.    "Watt's  Dictionary." 

Young's  Nat.  Phil.    "  Young's  Natural  Philosophy.". 


A.  TA.BLE 


OF 


LINEAR   EXPANSIONS. 


I.  Elementaky  Substances. 


Name. 

Coeff.  of  Expansion. 

Authority. 

Hydrogen. 

Fluorine. 

Chlorine. 

Bromine.     See  cubical 

table. 

Iodine.          «           « 

Lithium. 

Sodium. 

Potassium. 

Rubidium. 

Caesium. 

• 

Silver.    See  also  cubical 

table. 

.00002120.  o®-loo.° 

Muschenbroek.  W.  D.  3. 68. 

V 

.000021000.      « 

EUicot.                      « 

« 

.000018900.      « 

Herbert.                    « 

a 

.000020!  $260.    « 

Troughton.                « 

«          Cupelled. 

.0000190974.    « 
.0000190868.    « 

(  Lavoisier  &  Laplace.  W. 
1     D.  3.  68. 

«          Paris  standard. 

K 

.0000198870.     cc 

Guyton-Morveau.     A.    C. 
Phys.    90.237. 

« 

.000019496.  i6®.6-ioo®.   1 

■ 

« 

.000020657.  i6°.6-35o°.    > 

DanielL    7. 

« 

.000020488.  i6®.6-io24°.  J 

« 

.000019100.  o°-ioo®. 

Kupffer.    P.  A.  86.  310. 

• 

.000019900.         « 

Calvert,  Johnson  &  Lowe. 

« 

.00001943.           « 

Matthiessen.    51.         [44. 

«         Cast. 

.00001921.  At  40®. 

Fizeau.    56. 

Thallium. 

.00003021.  At4o^ 

«             a 

Oxygen. 

Sulphur.    Sicily. 

.00006413.  At4o^ 

Fizeau.    56. 

«         See  also  cubi- 

«         « 

cal  table. 

Selenium.     Cast. 

.00003680.       « 

«          II 

Tellurium.        « 

.00001675.       « 

«          « 

Lead.    See  also  cubical 

• 

table. 

.00002867.  o®-ioo* 

Smeaton.    W.  D.  3. 68. 

■ 

.0000284836.     « 

Lavoisier  &  TiOplace.    W. 
D.  3.  68. 

■ 

.0000271948.     « 

Guyton-Morveau.     A.   C. 
Phys.   90.237. 
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LINEAR  EXPANSION  TABLES. 


Name. 


Lead. 


Calcium. 

Strontium. 

Barium. 


Chromium. 
Manganese. 
Iron.    See  cubical  table. 

« 

«        Wire. 

«        Forged. 

«        Wire  drawn. 


« 
« 


«      Red.  by  H.  Com- 
pressed. 
«      For  electromagnet 
«      Meteoric.    Caille. 
Steel.  Annealed, 
a      Tempered. 
«      Hard. 
«      Blistered. 


« 
a 

« 

a 

« 

« 


Not  tempered. 
«  « 

Tempered  yellow. 

«  o 

Tempered  at  high 

Blistered. 

French  cast.  Tem- 
pered. 

French  cast.  An- 
nealed. 

English  cast.  An- 
nealed. 


Coeff.  of  Expansion. 


.0000290. 

.0000295. 

.00002785.  i6°.6-ioo®. ) 

.00002968.  i6°.6-322®.  J 

.0000301.  o'-ioo®. 

.00002799.  « 

.00002924.  At  40^. 


.00001156.  o*-ioo®. 
.00001258.   « 
.000014401.   « 
.0000122045.  «    I 
.0000123504.  «    J 
.0000109980.  « 

.0000118203.  « 
.00001179.  i6®.6-ioo®. ) 
.00001344.  i6®.6-35o®.  J 
.000011900.  o**-ioo®. 


.00001188. 
.00001210 
.00001095 


h 


.000012200.    O®-I00® 


.00001 3700. 

.0000122500. 

.0000115000. 

.000011898. 

.000011899. 

.0000107875. 

.0000107956. 

.0000136900. 

.0000138600. 

.0000123956. 

.00001 1447. 

.0000112500. 


•1 
1 

■A 


.00001322.'' 
.00001101.  ^AO". 
.00001095. 


:i 


Authority. 


S""^' }  See  8L 
Pnnsep. ) 

Daniell.    7. 

Calvert,  Johnson  t  Lowe. 
Matthiessen.  51.  [44. 
Fizeau.    56. 


Borda.    W.D.3.68. 
Smeaton.         « 
Troughton.      « 
Lavoisier  &  Laplace.  W. 

D.  3.  68. 
Guyton-Morveau.    A.  C. 

Phys.    90.237. 
Dulong&Petit  W.D.3.^ 

Daniell.    7. 

Calvert,  Johnson  &  Love. 

[41 

I  Fizeau.    56. 

Muschenbroek.     W.    D. 

3.68. 
Smeaton.    W.  D.  8. 63. 

«  c 

Troughton.    W.D.8.68. 


Lavoisier  &  Laplace.  W. 
D.  3.  68. 

Roy.    W.D.3.68. 
PhU.  Trans.    1795,  p.  428. 


<  Fizeau.    56. 


LINEAR  EXPANSION  TABLES, 
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Name. 

CoSff.  of  Expansion. 

Authority. 

Steel.    Soft. 

.0000103.    o®-ioo'. 

Calvert,  Johnson  &  Lowe. 

Cast  iron. 

.OOOOIIIIII.       « 

Lavoisier.  W.  D.  3. 68.  [44. 

.00001 10940.      « 

Roy.                  « 

.000010707.  i6®.6-ioo®.    'I 

.000011829.  16®  .6-350°.     > 

Daniell.    7. 

.000010829.  i6°.6-i530°.  J 

[44. 

.0000112.    o°-ioo°. 

Calvert,  Johnson  db  Lowe. 

«     «         Gray. 

.00001061,  40^ 

Fizeau.    56. 

Cobalt.  Bed.byH.Ck>m- 

pressed. 

.00001236,  40^ 

a             « 

Kickel.  Red.  by  H.  Com- 

pressed. 

.00001279,  40°. 

«             « 

Uranium. 

Copper.    See  also  cubi- 

- 

cal  table. 

.000019100.    o°-ioo°. 

Muschenbroek.  W.  D.  3. 68. 

.0000170. 

Smeaton.    See  31. 

.0000178. 

Borda.             «f 

.000019188.    o°-ioo°. 

Troughton.    W.  D.  8.  68. 

.0000172244.       «      1 
.0000171222.        « 

Lavoisier  &  I^aplace.   W. 

D.  8.  68. 

.0000179013.          c 

Guyton-Morveau.  A.  C. 
Phys.  90.  237. 

^                           • 

.0000171821.          a 

Dulong  &  Petit.  W.  D.  3. 68. 

.0000171.                 « 

Horner.    See  31. 

.0000169.                 " 

Prinsep.         « 

.000017146.   i6°.6-ioo^  "1 

• 

« 

.000019037.   i6°.6-35o°.    I 

Daniell.    7. 

.000022688.   16^6-1091°.  J 

.00001866.    o**-ioo**. 

Mattbiessen.    51. 

«       Native.  L.  Supe- 

rior. 
«       Commercial. 

.0000.69a. 

.00001678. 

Fizeau.    56. 

Ruthenium.  Semi-fused. 

.00000963.    40°. 

Fizeau.    56. 

Rhodium.              « 

.00000850.    40**. 

«           « 

Palladium.    See  also  cu- 

bical table. 

.0000100000.    o°-ioo°. 

Wollaston.    W.  D.  3.  68. 

« 

.00001104.             « 

Mattbiessen.    51. 

«           Forged. 

.00001176.    40^ 

Fizeau.    56. 

Platinum.    See  also  cu- 

bical table. 

.0000099180.     O^-IOO**. 

Trougbton.    W.  D.  3.  67. 

ff 

.0000085655.            a 

Borda.                    « 

CI 

.0000088420.            « 

Dulong  &  Petit.     « 

• 

.0000085675.            fC 

Guyton-Morveau.  A.  C. 
Phys.  90.  237. 

a 

.0000088129.  i6.°6-ioo°.l 
'0000089832.  i6°.6-35o°.J 

* 

c 

Daniell.    7                   r^ 

.00000680.    o°-ioo°. 

Calvert,  Johnson  &  Lowe. 
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LINEAR  EXPANSION  TABLES. 


Name. 

Coeff.  of  Expansion. 

Authority. 

Platinum. 

.OCQOO886.  o^^-ioo". 

Matthie88en.    51. 

«           Cast. 

.00000899.  40^ 

Fizeau.    56. 

Iridium.         o 

.00000700.  40®. 

«           « 

Osmium.    Semi-fused. 

.00000657.  40^ 

«           « 

Molybdenum. 

Tungsten.  • 

^ 

Zinc.    See  cubical  table. 

.0000294200.  o®-ioo**.    1 

Smeaton.    W.  D.  8.  68. 

«       Hammered. 

.0000301 100.       « 

a 

.0000297. 

Horner.    See  31. 

« 

.0000306054.  O^-IOO®. 

Guyton-Morveau.  A.  C. 
Phys.    90.  237. 

« 

.00002973.  le^.d-ioo®.  1 

a 

.00002558.  i6°.6-35o**. 

Daniell.    7. 

« 

.00003192.  i6**.6-4i2''.  J 

a 

.00002200.  o**-ioo**. 

Calvert,  Johnson  4  Love. 
44. 

« 

.00002976.        « 

Matthiessen.    51. 

«       Distilled. 

.00002918.  40^ 

Fizeau.    56. 

Cadmium.  See  also  cubi- 

cal table. 

.0000332.  0®-I00®. 

Calvert,  Johnson  k  Lowe. 
44. 

« 

.00003159.     « 

Matthiessen.    51. 

«         Distilled. 

.00003069.  40®. 

Fizeau.    56. 

Magnesium.    Cast. 

.00002694.  40®. 

«         « 

Mercury.     See    cubical 

table. 

Indium.    Cast. 

.00004170.  40°. 

Fizeau.    56. 

Nitrogen. 

Boron. 

Phosphorus.  See  cubical 

table. 

1 

Vanadium. 

Arsenic.    Sublimed. 

.00000559.  40°'                    Pizeau.    56. 

Antimony.  See  also  cubi- 

cal table. 

.0000x08300.  6*-ioo®. 

Smeaton.    W.  D.  3,  68. 

« 

.0000098.              « 

Calvert,  Johnson  &  Lowe. 
44. 

« 

.00001056.            « 

Matthiessen.    51. 

«  Foil  owing  axis.' 

1 

.00001692. 

«  Normal  to    « 

.00000882. 

40^ 

Fizeau.    66. 

«Mean  value. 

\s 

.00001152. 

V 

Bismuth.  See  also  cubi- 

cal table. 

.00001392.  o**-ioo®. 

Smeaton.    W.  D.  3.  ft^- 

« 

.0000133.         « 

Calvert.  Johnson  A  Love. 
44. 

LINEAR  EXPANSION  TABLES, 
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Name. 

Coeff.  of  Expansion. 

Authority, 

Bismuth. 

.00001316.  o**-loo**. 

Matthiessen.    51. 

•  Following  axis.' 

.00001621.  1 

• 

' 

«  Normal  to    « 

.    OS 

.00001208. 

40". 

Fizeau.    66. 

« Mean  value.     J 

.0000x346.   J 

Gold.   Annealed. 

.000014600.  0®-I00®. 

Muschenbroek.W.D.  3. 68. 

.00001 5000.         « 

Ellicot.                       « 

«       Parted. 

.0000146606.        « 

r 

«       Paris     standard. 

Unannealed. 

.0000155155.        « 

.  Lavoisier  <fe  Laplace.  W. 

«       Paris     standard. 

D.  3.  68. 

Annealed. 

.0000x5x361.        « 

• 

.0000147545.  o**-xoo**. 

Guyton-Morveau.    A.    C. 
Phys.    90.  237. 

.00001220.     i6**.6-ioo''. 

Daniell.    7. 

.00001271.     i6°.6-35o®. 

.0000138.    o°-ioo®. 

Calvert,  Johnson  <fe  Lowe. 
44. 

.00001470.         « 

Matthiessen.    51. 

«  Cast. 

.00001443.    40®.    . 

Fizeau.    56. 

See  also  cubical  table. 

Carbon.    Diamond. 

.000000000.    -38^.8. 

■ 

a                       a 

.000000562.    o^ 

«                       a 

.000000707.    10^. 

* 

V                            « 

,000000852.     20^ 

Fizeau.    47. 

«                      .« 

.000000997.     30®. 

«                       « 

.000001 142.     40®. 

a                       c 

.000001286.     50^ 

b 

«                       « 

.000001 18.    40®. 

Fizeau.    fs^. 

See  also  cubical 

table. 
«      Gfraphite. 

• 

Daniell.    7. 

.000002925.    lo  .O-IOO  . 

«            « 

.000002 1 08.    1 6®.6-3 50". 

«                m 

.00000786.    40®. 

Fizeau.    56. 

«       Gas  carbon. 

.00000540.    40**. 

«             u 

«       Fir  charcoal. 

.0000125.  o®-8o**. 

Heinrich.  Baier.  Akad. 
Phys.  Abhandl.  1806. 

«       Oak        9 

.0000150.        « 

«       Anthracite. 

.00002078.  40**. 

Fizeau.    56. 

Silicon.  Oaflt 

^ 

♦o». 

.00000703.  i 

«         « 

Titanium. 

Tin.    See    also    cubical '.0000284000.  o®-Ioo^ 

Muschenbroek.      W.    D. 

table. 

3.  68. 

«    Grain. 

.0000248300.        ■ 

Smeaton.    W.  D.   3.  68. 

«    Malacca. 

.0000193765.        « 

Yiavoisier  &  Laplace.  W. 
D.  3.  68. 

«    English. 

.0000217298.        ■ 

« 

.0000209. 

Horner.    See  31. 
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LINEAR  EXPANSION  TABLES. 


Name. 

CoiSff.  of  Expansion. 

Authority. 

Tin. 

.0000216382.  o^-ioo^ 

Guyton-Morveau.  A.  C. 
Phys.    90.  23V. 

4 

« 

.00001764.  i6*.6-ioo®. 
.00001796.  i6*.6-228^ 

1  Daniel!.    7. 

a 

.0000273.  o®-ioo*. 

Calvert,  Johnson  k  Lowe 
44. 

a 

.00002296.      « 

Matthiessen.    51. 

«   Compressed  powder 

.00002234.  40°. 

Fizeau.    66. 

Zirconium. 

Glucinum. 

Aluminum.  Commercial 

.0000222.  O®-I00®. 

Calvert,  Johnson  k  Lowe. 
44. 

«             Cast. 

.00002313.  40**. 

Fizeau.    66. 

Lanthanum. 

Didymium. 

Cerium. 

Yttrium. 

Erbium. 

Thorium. 

Niobium. 

Tantalum. 

II.    Fluobidis  and  Iodides. 


Name. 


' 


Fluor  spar.    Ca  F,. 

Silver  iodide.     Ag  I.' 
Cylinder.      Precipi- 
tated     and      com- 
pressed. 

Mercuric  iodide.    Hg  I,. 

Lead  «         Pb  I,. 

Cadmium     «         Cd  I,. 


CoSff.  of  Expansion. 


.000019504.  0^-100 

00000166.  Lengthwise 
00000122.  TnuuTenely 
00000137.  Mean  value. 

.00002387.  40^ 
.00003359.  40**. 
.00002916.  40^. 


•1 

ly.  \  40^. 


Authority. 


Pfaff.    37. 

Fizeau.    55.       Second 
paper. 

Fizeau.  65.  Second  paper. 

«  c  «  " 


LINEAR  EXPANSION  TABLES. 
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III.    Oxides  and  Sulphides. 


Name. 


Ice.    H,  O. 
Heiaatite.    Fe,  O,. 

Magnetite.    Fe,  O4. 
Copper  oxide.    Cu  0. 


« 

a 

a 
« 


« 
« 

a 


Zinc  «  Zn  O. 

Zincite. 
Corundum.    A1, 0,. 


1 


Coilff.  of  Expansion. 


.002941. 

.00000829.  Following axis.lo' 
.00000836.  Normal  to  «  J  ^ 
.000009540.  0®-I00**. 
— .000000095.  0°.  ^ 
.000000000.  4^1. 
.000000136.  10°. 
.000000367.  20®. 
.000000597.  30^ 
.000000828.  40^ 
.000001059.  50®. 

.00000316.  Following  axis.lo' 

«  J  ^ 


Authority. 


Heinrich.    Baier.    Akad. 
Fhys.  Abhandl.  1806. 

\  Fizeau.    49. 
Pfaff.    87. 


Fizeau.    47. 


« 


« 
a 
a 


Quartz.    Si  0, 


« 
« 

« 

« 

« 

« 
a 


.00000539.  Normal  to 
.0000068756.  Longit.  axis. 

.0000065513.   Horiz. 

.00000619.  Following  axis.  1  o  * 
.00000543.  Normal  to  «  J  ^ 
.000008073.  Longit.  axis 


8 


Rutile.     Ti  O,. 
Tinstone.     Sn  O,. 


c 
c 
« 


« 
c 
« 


Parallel  to 
major  axis. 


8 


.000015147.  Horiz 
.00000692.  lO^ 

.00000717.  20". 
.00000743.  30°. 
.00000769.  40". 
.00000794.  50®. 
.00001281.  10°. 
.00001316.  20°. 
.00001350.  30°. 
.00001385.  40®. 
.00001420.  50°. 
.00000781.  Following  axis.  Jo' 

I  to    «     1  §• 


Perpendic> 

ular  to 
major  axis. 


.00001419.   Normal 
.00000919.   Following  axis 
.00000714.   Normal  to 
.000004860.  Longit.  axis. 

.000004526.  Horit.      « 
.00000392.   Following  axis 
.00000321.   Normal  to  « 


(. 


Fizeau.    49. 


Pfaff.    87. 


JFi 


Fizeau.    49. 


Pfaff.    37. 


Fizeau.    46. 


Fizeau.    46. 


Fizeau.    49. 
Fizeau.    49. 


8 


'fi 


Pfaff.  37.  Second  paper. 


jpi 


Fizeau.    49. 
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LINEAR  EXPANSION  TABLES. 


Name. 


Pyrite.    Fe  S,. 
Galena.    Pb  S. 


CoKff.  of  Expansion. 


.000010084.  o**-ioo®. 
.000018594.    « 


Authority 


Pfaff.    37. 


IV.   Sulphates,  Carbonates,  and  Phosphates, 


Name. 

Coeff.  of  Expansion. 

• 

Authority. 

Gypsum.  Ca  S  O4. 2  H,  0. 

«                  « 
Celestine.    Sr  S  O4. 

cc                         (C 

«                « 
Barite.    Ba  S  O4. 

a                    a 
«                    « 

.000015589. 
.000036278. 
.000022752. 
.000019205. 
.000018513. 
.000014903. 
.000014311. 
.000022519. 
.000014904. 

o°-ioo**. 

For  three  axes 
right  angles. 
Lesser  horiz. 
Greater    « 
Vertical. 
Lesser  horiz. 
Greater    cc 
VerticaJ. 

at 

• 
• 

i 

Pfaff.  S7.  Second  paper 
Pfaff,  37.  Second  paper. 
Pfaff.  87.  Second  paper. 

Calcite.    Ca  C  0,. 

«                     u 
«                      cc 

Arragonite.    « 
«            « 

cc                cc 

Chalybite.    FeCO,. 

.000026261. 

— .00000310 

.000003076. 

.000010781. 

.000015903. 

.000031358. 

.000016133. 

Longit.  axis. 
54.  Horiz.  « 

Mean  value. 
Lesser  horiz. 
Greater     cc 
Vertical. 

• 

Longit.  axis.    1 
Horiz.      « 

• 

1 

* 

"8 

1 

« 

i 

Pfaff.  37. 

Pfaff.  37.  Second  paper. 

■ 

Pfaff.  37.  Second  paper. 

0 

.000005300. 

b 

Apatite. 

cc 

.000011254.  Longit.  axis. 
.000010006.  Horiz.     « 

• 

pm 
• 

Pfaff.  37.  Second  paper. 

V.   Silicates. 


Name. 


Beryl. 


Emerald. 


Coeff.  of  Expansion. 


.0000017214.  Longit.  axis. 


;§ 


—.0000001316.  Horiz. «    J*b 

.00000106.  Following  axis.   1  o* 
.00000137.  Normal  to    «      J  ^ 


Authority. 


Pfaff.  37. 


( 


Fizeau.  49. 


LINEAR  EXPANSION  TABLES. 


19- 


Name. 


Topaz. 


Tourmaline. 

« 
Garaet. 
Analcime. 
Idocrase. 


Zircon. 


Adularia. 

« 

Hornblende. 

« 

Diopside. 

« 

G!a*j.    Tube. 

« 

« 

Rod. 


Tube. 
Plate. 


c 


Crown. 

« 


K  C 

White  French. 

Tube. 

« 

Soft  Thuringian. 
Wedgewood  ware. 

a  « 

Bayeuz  porcelain. 

«  c 


Coeff.  of  Expansion. 


^ 


% 


°8 


°8 


°8 


.000008325.  Less«rhoriz. 
.000008362.  Greater  a 
.000004723.  Vertical. 
.000009369.  Loi^t.  axis. 

.0000077321.  Horix.  « 
.000008478.  O^-IOO". 
.000009261.  « 

.0000078721.  Longit.  axis.  ' 

.0000096287.  Horiz.  « 
.000006264.    Longit.  axis.  ' 

.00001 10540.  Horix.     « 

.000015687.     ]o®-ioo®. 

— .000000659.  [  Three  axes  at 
.000002914.      J     right  angles. 

.000008 119.     ]  o°-ioo**. 

.000000843.        Three  axes  at 

.000009530.      J     right  angles. 

.000008125. 

.000016963. 

— .00000 1707* 

.0000083333.  O^-IOO". 

.0000082800.      « 
.0000077615.1 
.0000080787.  J 

.0000086130.  O^-IOO^ 

.0000091827.   I00**-200® 
.0000101 1 14.   200^-300** 

.000008 1 1 66.  o*-i  oo.® 

.00000890890.  a 

.0000087572.  « 

.0000089760.  a 

.0000091751.  c 

.000008510.  o**-ioo.® 

.000009230.  1  ^ 

^  Z-,    \  Two  specimens. 
.000008766.  J 

.00001 195. 

.000008813.      16.^6-100.*    I 

.000008983.    i6.**6-35o.®  J 

•«^^^- 1  iooo«-i4oo.« 
.0000170.  J 

.0000200.    Above  1500.® 


o^-ioo'*. 

Three  axes  at 
right  angles. 


Authority, 


P£eiff.  S7.  Second  paper. 


Pfeflf.  37. 


Pfeff.  87. 
«       «    Second  paper. 


Pfaflf.  87. 


Pfaflf.  87. 


Plaffl  37.  Second  paper. 


Pfaff.  87.  Second  paper. 


Pfaff.  37.  Second  paper. 


Smeaton.    W.  D.  3.  67. 
Deluc.  « 

Roy.    P.  T.    1785.  385. 
Dulong  A  Petit.  W.  D.  3. 69. 


Lavoisier  &  Laplace.    W. 
D.    3.67. 

Kopp.    23. 
JHagen.    J.  1856.  48. 

Weinhold.  P.  A.  149.186. 

Daniel!.    7. 

Deville  &  Troost.  J.  1864. 
70. 


38 
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VI.  Alloys. 


Name. 


Flatiniridium. 

One  tenth  Ir. 
Lead  and  tin. 

Solder.  2 lead.  Itin. 
Lead  and  antimony. 

Type  metal. 
Zinc  and  tin. 

8  zinc.    1  tin. 
Copper  and  tin. 

8  copper.    1  tin. 
Speculum  metal. 
Bronze,    i  tin. 


Brass. 


n 
« 


Cast. 
Wire. 


English. 


« 

a 
« 

« 

a 


i  zinc. 


a 


2  Brass  -f  1  zinc. 
16    «     +2  tin. 
Pewter. 


} 


Coeff.  of  EzpanBion. 


Authority. 


.00000884.  40.^ 

.00002  50800.  o**- 1 00.* 
.00002033.  i6.®6-ioo.** 
.00001952.  16.^6-264.'' 

.0000269200.  o^-ioo.® 

.0000181700.  o®-ioo. 
.0000193^00.    K 
.00001844.  i6.°6-ioo.® 
.00002 116.  1 6.®6-3  50.® 
.00001737.  i6.*'6-957.'' 
.00001782.  40.® 
.000021600.  o°-ioo.® 
.0000187500.   « 
.0000193000. 
.0000178300. 
.0000185540. 
.0000189280. 
.0000189490. 
.0000191880. 
.0000186671. 
.0000188971.. 
.00002143.  i6.®6-ioo.° 
.00002162.  1 6.^6-350.*' 
.00002207.  i6.®6-ioo6.° 

.00001859.  40'* 
.0000205800.  o^-ioo.® 
.0000190800.    « 
.0000228^300.    « 
,00002033.  i6.°6"ioo.® 
.00001994.  i6.°6-2o6.® 


a 
« 
a 
« 
« 
« 
ff 


) 


} 


} 


Fizeau.    56. 


Smeaton.    W.  D.  8. 68. 


Daniell.    7. 


Smeaton.    W.D.3.68. 


ff 
« 


■ 

a 


Daniell.    7. 

Fizeau.    66. 
Muschenbroek.W.  D.3. 6S. 

Smeaton.    W.  D.  3.  68. 
Borda.    W.D.3.68. 

Roy.    W.  D.  8.  68. 

Troughton.    W.  D.  Z.  6-^. 
Lavoisier  &  Laplace.    \V 
D.  3.  68. 

Daniell.    7. 

Fizeau.    56. 
Smeaton.    W.  D.  3.  68. 


Daniell.    7. 
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VII.  Miscellaneous. 


Name. 


Paraffine.    Rangoon. 
S<ifl  coal.    Charleroy. 

Ebonite. 

« 

Deal  wood. 


Coeff.  of  Expansion. 


.00027854.  40.^ 

.00002782.  40." 

.0000770.  i6.''7-25.*'3. 

.0000842.  25.^3-35.% 

Equal  to  Glass. 


1 


Authority. 


Fizeau.    56. 
«  « 

Kohlrausch.     P.  M.   (4). 

47. 156. 
Roy.    W.  D.3.  67. 


A.  TA.B3LE 


ov 


CUBICAL  EXPANSIONS, 


FOR  SOLIDS  AND   LIQUIDS. 


I.  Elementaby  Substances. 


Name. 

CoSf.  of  Expansion. 

Authority. 

Bromine. 

.001016027.  — 7^.   ] 

. 

« 

.001038186.       oP. 

Pierre.    24. 

a 

.001318677.  +63. 

Iodine.    Solid. 

.000235.  1 

«         Upon  fusion. 

.1682. 

» 

BUlet.    J.  1855.   46. 

«         Liquid. 

.000856.  J 

Silver.      Ck)mpare    also 

with    linear 

table. 

.00005831.    O**-I00. 

Matthiessen. .  51. 

Thallium.    See  linear  ta- 

. 

ble. 

Sulphur.  See  linear  table 

.000622.    iio**-i3o**. 

.000581.    iio*'-i5o®. 

.000454.      1 10**-200**. 

► 

Despretz.    13. 

.000428.     1 10°-250**. 

«         Native  cryst. 

.000183. 

Kopp.    81. 

«         Native. 

.000137.    0<»-l3?2. 

■000223.    i3?2-5o!»3. 

•000259.    5o?3-78? 
.000620.    78**-96**5. 

p 

Kopp.    A.C.P.   93.129. 

•003097.  96!'5-i09°9- 

.05002.     In  melting  at 

Selenium.  1  See  linear 
Tellurium.  J       table. 

"5^.        . 

Lead.    See  also   linear 

table. 

.000089. 

Kopp.    81. 

« 

.00008399.     O^-IOO**. 

Matthiessen.   51. 
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Name. 

Coeff  of  Bzpansion. 

Authority. 

Iron.  See  also  linear  table 

.0000355. 

.OOOQ44.I. 

O**-I0O**. 

©''-300''.  J 

t 

Dulong  &  Petit.    1. 

« 

.000037. 

Kopp.    81. 

xlkeU^^^^^^^^^^ 

Copper.    See  also  linear 

table. 

« 

.0000515. 
.0000565. 

o»-xoo^  1 

0^-300*^.  J 

Dulong  &  Petit.    1. 

« 

.000055. 
.0000767. 

o'^-ioo".  1 

« 

Playfair  &  Joule.    27. 

« 

.000051. 

Kopp.    81. 

« 

.00004998. 

O**-I00^ 

Matthiessen.    51. 

Rutheninm.  "1  See  linear 
Rhodinm.            table. 

Palladinm.   See  also  li- 

near table. 

.00003312. 

o®-ioo^ 

Matthiessen.    51. 

Platinum.              ■ 

.0000265. 

0*^-100^    > 

o®-3oo**. 

« 

.0000275. 

Dulong  &  Petit.    1. 

• 

.00002658. 

o**-ioo. 

Matthiessen.    51. 

Iridium.     1   See  linear 
Osmium.     J       table. 

Zinc.  Seealso  linear  table 

.000089. 

Kopp.    81. 

« 

.00008928. 

o•-Ioo^ 

Matthiessen.    51. 

Cadmium.    See  also  li- 

near table. 

.0000940. 

Kopp.    31. 

c 

.00009478. 

o®-ioo°. 

Matthiessen.    51. 

Magnesium.    See  linear 

. 

table. 

Mercury. 

For  very  early  determi- 

nations see  Dalton,  Ca- 

vendish,  Deluc,  Ach- 

ard,  Roy,  Shuckburgh, 

Cotte,  Casbois,  Lavoi- 

sier  &   Laplace,   La- 

lande  &  Delisle,  Ro- 

senthal, and  Lichten- 

l     berg. 

.00017583. 

o**-ibo^  1 
o**-35o**-  I 

Hallstrom.      Gilb.    Ann. 

.00017723. 

20.  897. 

.00018018. 

o*»-ioo^  1 

.00018433, 

0®-200**. 

» 

Dulong  &  Petit.    1. 

.00018868. 

o**-3oo**.  J 

.00017405. 

Mih'taser.    28. 

.00017905. 

o^  ] 

. 

.00017950. 
.00018001. 

lO^ 

20®. 

» 

Regnault.    W.  D.  8.  56. 

.00018051. 

30^  J 

See  next  page. 
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Name. 

Coeff.  of  Expansion. 

Authority. 

Mercury 

• 

.00018102.    40®. 

See  preceding  page. 

.00018152.     50®. 

.00018203.    60**.                 [ 

RegnauU.    W.  D.  3.50. 

.00018253.    70**. 

1 

.00018304.    80°. 

0 

1 

.00018354.    90®. 

See    original    paper  for 

1 

.00018405.     loo**. 

fuller  series  of  values. 

1 

.00018657.     150^ 

.00018909.      200*". 

.00019161.     250®. 

.00019413.    300^ 

.00019666.    350®.               J 

.0001812.    o**-ioo°. 

Matthiessen.    50. 

Indium. 

See  linear  table 

Phosphorus.* 

.000359.    o*'-I7^9. 

.000399.    o°-35^9- 

Emian.    4. 

.001226.    o°-38°.2. 

.0010024.    o°-6I^2. 

• 

.000351.    8°.3-i5°.8.         \ 

f. 

• 

.000371.     i5''8-4i°.i.         I 

.000369.     1 5*^8-43^1.        J 

.000366.    8°.3-i5^8.         ] 
.000396.     i5°8-4i^i. 

\  Kopp.    A.  C.  P.  93. 129. 

•000397.     15^8-43°.!.        J 

.0009371.      QP-^JOP, 

• 

.03422.  In  mdung  at  ^^. 

t 

Solid. 

.000376.    0°-40°. 
.000520.  5o**-6o°.j 

Pisati  &  DeFranchis.  B.D. 

Molten. 

C.  G.  8.  70. 

Arsenic. 

See  linear  table 

Antimony.  See  also  line- 

ar  table. 

.000033. 

Kopp.    31. 

« 

.00003167.     O^-IOO**. 

Matthiessen.    51. 

Bismuth 

.    See  also  line- 

ar table. 

.0000400. 

Kopp.    31. 

« 

.00003948.    o°-xoo^ 

Matthiessen.    51. 

Gold. 

See  also  linear 

table. 

.00004411.           « 

«               « 

Diamond.   See  also  line- 

* 

ar  table. 

.00000354.      40^ 

Fizeau.    49. 

Siliccm. 

See  linear  table. 

Tin.     See  also  linear  ta- 

« 

ble. 

.0000690. 

Kopp.    31. 

*  According  to  Pisati  <fe  DeFranchis,  if  solid  Phosphorus  at  40*>  has  the  Tolume 
1.03446,  its  volume  molten  at  44°  will  be  1.0504.    B.  D.  C.  a.  8.  70. 
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Name. 

Coeff.  of  Expansion. 

Authority. 

Tin. 

« 

« 
Aluminum.    See  linear 
table. 

.000070. 
.000065. 

.00006889.  o°-ioo°. 

• 

Kopp.    A.  C.  P.  93. 129. 
Kupffer.    A.  C.  Phys.  (2). 

40.  285. 
Matthiesseii.    51. 

II.    Fluorides,  Chlorides,  Bromides  and  Iodides. 


Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Calcium  fluoride. 

CaF,. 

.000062. 

Kopp.    31. 

«                 c 

« 

.000058512.  o®-ioo°.  Pfaff.  37.  Second 

paper. 

Potassium  chloride. 

KCi. 

.00010944.    o®-ioo°. 

Playfair  &  Joule. 
27. 

Ammonium     « 

KH,  CI. 

.000191.            a 

Playfair  &  Joule. 

• 

27. 

Sulphur            « 

«                      c 

Calcium           « 

S,  CI,. 
Ca  a,.  6  H,  0. 

.001028.    o°-ioo**.  1 
.001118.    o**-i5o®. 

.002227.    0*^-60°.    ] 

Kopp.  85.  See  de- 
tails. Second 
paper. 

Kopp.  A.  C.  P. 
93.  129. 

«                 « 

« 

.09647  .In  mdttDg  at  39^ 

;  Intermediate  va- 

Barium            « 

Ba  CI,. 

.00009873.  o''-ioo°. 

lues  given. 
Playfair  &  Joule. 
27. 

Phosphorus  trichlo- 
ride. 

pa,. 

.001128619.      0^       [ 

Pierre.  24.    Also 
26. 

«                  « 

ff 

.001589242.    78^34. 

«                  « 

c 

.001233.    0**-50^  1 

Thorpe.  B.  D.  C. 

Q.    8.  331. 

«                                  K 

« 

.001289.    0*^-7 5**'9- 

Volume      given 

■    ozychloride. 

PO  CI,. 

.001381,    o**-5o°. 

for  every  10"*. 
Thorpe.  B.D.C. 
G.    8.  829. 

«               « 

« 

.001230.    o®-ioo®. 

Volume      given 

«               « 

« 

.001237.  o®-io7°23.  J 

for  every  10*. 
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Name. 

FonnuU. 

CoCff.  of  Expansion. 

Antbonty. 

Phoephonis  sulpho- 

< 

chloride. 

PS  CI,. 

.000826.  0^-50*^ 

Thorpe.  B.D.C. 

. 

G.    8.330. 

«                « 

« 

.0011187.  o*-ioo®. 

Volume     given 

«                « 

• 

.001163.   0®-I25®. 

for  every  Kf. 

Arsenic  trichloride. 

As  a,. 

.000925854,   -30** 

«              « 

ff 

.000979073.   0°.    I 

Pierre.    21 

• 

«              « 

« 

•a)»333299.J33*'8i.J 

Antimony      « 

SbCl,. 

.0008321. 73?2-ioo®i 
.ooo9675.73?2-23ofj 

Eopp.  35.  Second 

«                  a 

« 

paper. 

Carbon  dichloride. 

C,  CI4. 

.001002628.    0®      1 
.001299538.  I23**.9. 

a                   ff 

« 

Pierre.   80. 

«  tetrachloride. 

C  CI4. 

.001183844.    o^ 
.001571522.   78^1.) 

C                            4 

« 

Pierre.   30. 

«                          4 

« 

.001 162988.  o'-3o^^ 

«                          1 

« 

.001 2727 14.  op-70^,  I 

«                          4 

0 

.ooi39i845.o?-"o° 

Him.   52. 

«                           4 

« 

.001 55319.  oM5o^ 

Silicon           « 

Si  a*. 

.001272135.    -4o^1 

• 

«                         4 

« 

.001294119.    0°. 

Pierre.    2i 

41                           4 

0 

.001978592.    59**. 

Titanium       « 

.     Tia.. 

.000876944.  -25**. 

«                        4 

« 

.000942569.   0°.      I 

Pierre.   24. 

«                        4 

« 

.001357899.    136^ 

Kn 

Sn  CI4. 

.001101490.    -25**.] 

«                              i 

ff 

.001132801.  o^ 

Pierre.    24. 

«                              4 

« 

.001647378.  1 1 5^4- J 

Phosphorus   tribro- 

mide. 

PBr,. 

.000847205.  o^   1 

«                      a 

« 

.001008780.   100®. 

Pierre.   24. 

a                      a 

« 

.001 149896. 175^3. 

Antimony      tribro- 

* 

mide. 

Sb  Br,. 

.0008315.  90**-28o^ 

Kopp.  35.  Second 
paper. 

Silicon       tetrabro- 

mide. 

Si  Br,. 

.000952572.    o^     1 

«                 « 

« 

.001112682.   xoo^l 

Pierre.   24. 

«                 « 

« 

.001205x80.153^36. 

Silver  iodide. 

"S 

Agl. 

-,000007 1 8.-18®  to  0® 

" 

«         « 

^& 

« 

-,00003297.  0**tO  21® 

«         « 
«         « 

"  a. 9 

C 
« 
« 

-.00005570.  21°  1067** 

.0000436.   ii6**-45o° 

.011323.      In   changing 

Rodwcll.Chcm- 
•    icalNeireJl. 

3    y^ 

.S  bo 

iron  aniorpnous  to  cvyst. 

4. 

• 

at  1x6^. 

c           c 

3  •< 

c 

.01030001.     la    fusing 

< 

•^ 

• 

MtiScP. 

i 
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III.    Oxides. 


Name. 


Water* 


Formula. 


H,0. 


« 

« 


« 

c 
a 


« 


.00045176.  o*-Ioo^ 


— .0000264.  o'*-4^I. 

.00013053.    o°-30**. 

.000231821.    o°-5o**. 
.000429279852.0-100! 

-.oooo552..3to+3?75. 
•00021553.  3**.75-4o^ 


.0004495.    4®-ioo®. 


Coeff.  of  Expansion. 


,000213616.  -1 3^14. 
000430139.  97* 


M4.I 
.72.  J 


.00042986.  O^-IOO**. 


— .000066301.  o**. 
.000440307.  100* 


• } 


.00042839.  O^-IOO**. 


.00043105.  o**-Ioo^ 


.00064713.  o**-i57®. 

.000430.  cP-iooP, 
.000598.  o**-I5o^ 

.000783.   O®-20O**. 


Authority. 


Deluc.  See  Qren's  J. 

1.  216. 
HiillBtrom.  2.    Vol. 

given  for  every 

degree. 
Munck«.  8.  Vol. 

given    for    every 

degree. 
Stampfer.    9.    Vol. 

given    for    every 

degree. 

Despretz.  14.  Vol. 
given  for  every 
degree. 

Pierre.    20. 

Kopp.  23.  Vols, 
given  at  inter- 
mediate degrees. 

Pierre.    26. 

Hagen:j.l866.48. 
Vol.  given  for  ev- 
ery five  degrees. 
BuflF.  A.  C.  P.  4th. 
Supp.    129 
Mendelejeff.  A.  C. 
P.  119.  1.     SSb 
paper  for  many 
details. 
Sorby.  40.  Vol.  given 
at  some  intermedi- 
ate temperatures. 


*  Details  regarding  the  expansion  of  water  are  too  full  for  admission  to  these 
tables.  Only  the  leading  &cts  can  be  here  stated.  Many  interesting  series  of  deter- 
minations are  unavoidably  omitted. 
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Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

^ 

Weidner.   48.  Vol. 

Water. 

H,0. 

— .000034.    o®-4**. 

given    for  CTery 

a 

« 

— .0001362.  -10°  to  4® 

degree. 

0%           #% 

MatthifssRen.50A  ol. 

« 

• 

.0002500.    4®-So®. 
.0004496.    4°-ioo. 

given    for   every 
degree. 

« 

.00051655.    4°-I2o^ 
.00079498.    4°-200*'.  J 

Him.  52.  Interme- 

« 

diate  values  given. 

« 

— .00003292.  o®-4°o7. 
.00025996.    4?o7-5o?/ 

Roesetti.  53.  Every 

• 

degree  given. 

[Rossetti.  53.  Sec- 

ond paper.  Vol. 

« 

« 

.000392.    -10°  to  100°. 

given  at  every 
I     degree. 

Ice. 

a 

.0001585.    o®-i^ 

PluckerandGeisler. 

P.  A.  86.  238. 

Iodine  pentoxide. 

i^o.. 

.000066.    o®-5i^ 

Ditte.  A.C.Phj-8.  (i} 
21.  5. 

Sulphur  dioxide.  L. 

S  0.,. 

.001496377.   -25^85.1 
.001819947.    -8^       J 

Pierr^.  26. 

«            « 

« 

«               a 

« 

.00193.    o°-i8^ 

c 

• 

.00368.    9i®-99®.5. 

Drion.  38.  Compare 

« 

.00463.   io8?5-ii5°5. 

also  A.  C.  Phys. 

a 

.00533.     1 16*^-122®. 

(3).    56.5. 

a 

.00600.     122^-127°. 

tt 

•00190.    -10°  to -5°. 

« 

.00194.    -5°  to  0®. 

tt 

.00198.    0*^-5**. 

« 

.00202.     5°-io®. 

0 

.00206.     10^-15°. 

^^h   .^^   ^^h     ^     .^^                                       ^K       ^A  U               ,^^  ^^K. 

D'Andre^fil 

« 

.00210.     15-20. 

« 

.00215.    20-25®. 

a 

.00220.    25^-30^ 

«                      (C 

« 

.00225.    30^-3 5°- 

". 

11               « 

« 

.00230.    35''-4o®. 

Sulphur  trioxide. 

SO,. 

.0027.    25°-45°. 

Schultz-Sellack,  P. 

i 

A.  139.  480. 

Lead  monoxide. 

PbO. 

.0000795.     O®-10O®. 

Play  fair  &  Joule.  27. 

Manganic  oxide. 

Mn,  Oj. 

.0000522.             a 

K                            « 

Ferric              « 

Fe^  Oj. 

.000040.    Hematite.            !Kopp.     31. 

«                 « 

« 

.00002501.    40®.            Fizeau.    49. 

Ferroso-ferric  « 

Fej  O4. 

.000029.    Magnetite.             I^Opp.     31. 

«           «     tt 

« 

.000028620.    o^-ioo**.  jPfaft:    37.     Second 

paper. 

Copper  oxide. 

CuO. 

.00000279.    40®. 

Fizeau.    49. 

Zinc           « 

ZnO. 

.00001 -:  94.   40®.   Zincite. 

«              a 
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Name. 

Formula. 

Coefif.  of  Expansion. 

Authority. 

Magn&sium    oxide. 

Cryst. 

MgO. 

.00003129.    40^ 

Fizeau.    49. 

•                     a 

« 

.000003104.   o°-loo°.l 

Calcined  at  360',  at 
450°,  at  dark  red 

«                     « 
a                       « 

.000002402.         « 
.000001764,         « 

heat,  and  at  bright 
red  heat. 

a                      a 

a 

.000001634.         « 

Ditte.    C.  S.  J.  (2). 

d 

9.  869. 

Mercuric  oxide. 

HgO. 

.00005802.    o®-ioo°. 

Playfair<&  Joule.  27. 

Nitrous        e        L. 

N,0. 

.00428.      -5**  to  0°. 

9                           « 

tt 

.00422.       o°-5®. 

0                              « 

11 

.00484.        5®-io^.      [ 

D'Andre^ff.    39. 

«                            M 

•« 

.00656.      Io**-I5^ 

n                    tt 

M 

.00872.       1 5®-20®. 

Hyponitric  acid.  L. 

NO,. 

.001445.    0^. 

Coeff .  given  for  every 
10°  from  0°  to  90°. 

«              « 

tt 

.002021.    50''. 

► 

Drion.    A.  C.  Phya. 

«              « 

n 

.003081.    90°. 

(3).  56.  5. 

Arsenic  trioxide. 

. 

Cryst. 

As,  Oj. 

.00012378.  4o^ 

Fizeau.    49. 

Senarmontite. 

Sb,  0,. 

.00005889.         u 

«           tt 

Carbon  dioxide.  L. 

CO,. 

.0142.  0^-30®. 

Thilorier.    See  38. 

a                 <i 

« 

.00475.    -io®to-5^  ' 

«                a 

tt 

.00492.    -5®  to  0°. 

«                « 

tt 

.00540.    o®-5°. 

«                 a 

« 

.00629.    5®-io'*. 

D'Andredff.    39. 

K                       « 

« 

.00769.    io°-i5**. 

«                       « 

tt 

.00975.    15V20**. 

, 

«                       tt 

« 

.01277.    20^-25®. 

Quartz. 

« 

SiO,. 

.000039. 
.000042.  J 

Kopp.    81. 

a 

« 

.00003840.     O^'-lOO**. 

Pfaff.    37.     Second 

- 

paper. 

« 

« 

.00003619.    40®. 

Fizeau.    49. 

Rutile. 

TiO,. 

.000032. 

Eopp.    31. 

« 

« 

.00002347.    40®. 

Fizeau.    49. 

Tin  dioxide.  Powder 

SnO,. 

.0000172.     O®-I0O**. 

PlayfairA  Joule.  27. 

Tinstone. 

tt 

.000016. 

Kopp.    31. 

« 

« 

.00001389.    o®-ioo®. 

Pfatt*.  37.  Second 
paper. 

tt 

• 

.00001034.    40®. 

Fizeau.    49. 

Corundum. 

Al,  0,. 

.00001995.     O°-I0O®. 

Pfaff.  37.  Second 
paper. 

« 

« 

.00001705.    40®. 

Fizeau.    49. 

Spinel  ruby. 

Mg  0.  Al,  0,. 

.00001787.      « 

«          « 

Pleonaste. 
Gahnite. 

.00001805.      « 
.00001766.      « 

tt           « 

Zn  0.  Al,  0,. 

«           « 

Kreittonite. 

rvw>  f  7  CO           « 

«           « 

.vAAAy  1  /  J*^« 

so 
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rV.   Sulphides. 


Name. 

Formula. 

CoSff.  of  Bxpansion. 

Authority. 

Selenium  sulphide. 

SeS. 

.00014176.    o''-52®. 

Ditte.    A.  C.  P.  163. 
187. 

Lead               « 

In  powder. 
Galena. 

« 

PbS. 

« 
« 

.0001045.    o®-loo*. 
.0000680. 
.000055782.    o®-Ioo^ 

Playfair&Joul€.2r. 
Kopp.    81. 
Pfaff.    87.    Sccwid 

Pyrite. 

FeS,. 

a 

.000034. 
.000030252.    o**-Ioo^ 

paper. 
Kopp.    81. 
Pfaff.    87.    Second 

Blende. 

Carbon  disulphide. 

Zn  S. 
CSy 

.0000358. 

• 

.0011016.  -5o®too^ 
.00119625.   o°-40**. 

.0012517.     o**-7o**. 

4 

paper. 
Kopp.    81. 
Muncke.    10. 
Vol.  given  for  eTciT 

degree  from --5(f 

to  +  7(r. 

.001072705.  -34**.9i.  ) 
.001332332.   59'*-S5^J 
.001139804.    0®.        '^ 
.001402735.    47V-  I 
.001236617.    o**-4o®.  I 
.001325986.    o**-8o**.  1 

.001459566.    0°-I20®. 

.001660760.  o**-i8o^J 

Pierre.    20. 
Pierre.    2S. 

Him.    52. 
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V.   Hydrates. 


Name. 

Poimula. 

Coeff  of  Expansion. 

• 

Authority. 

Iodic          acid. 

H  I  0,. 

.0002242.    o°-58**.8. 

Ditte.  A.  C.  Phys.  (4).  21. 6. 

Sulphuric     « 

H,SO, 

.00031. 

Achard.      Young's     Nat. 
Phil.  2.  392. 

«            « 

a 

.00057849.     o°-ioo®.l 

Every  10*  given  from  -30** 

•            « 

« 

.000596443.  o**-2oo''.  [ 

to+230^ 

«            « 

« 

.00060373.     0°-230®. 

Muncke.    8. 

•           .« 

c 

.0005656.    o''-23**. 

Marignac.  A.  C.  Phys.  (4). 

22.  420. 

• 

«            « 

« 

.0005585.     20^ 

«        C.S.J.(2).  9.1125. 

Nitric           « 

HNO,. 

.00114885.    o**-ioo^\ 

.00117808.   o^-II5^j 

Muncke.    8. 

«              « 

« 

Every  6°  given  from  -20** 

to  +115°. 

VI.  Sulphates,  Hyposulphites  and  Chbomates. 


Name. 

Formula. 

Coeff  of  Expansion. 

Authority. 

Potassium  sul- 

phate. 
«       bisul- 

K,  S  O4. 

.00010697.  o**-ioo®. 

Playfaird:  Joule.  27 

phate. 
Ammonium 

K  H  S  O4. 

.00012287.        * 
1 

«    .          « 

sulphate. 
Gypsum.  See  li- 
near table. 

(N  HJ,  S  0,. 
Ca  S  O4.  2  H,  0. 

.00010934.        « 
.0000750.          « 

«                   a 

Pfaff.  37.     Second 

Celestine.     See 

paper. 

linear  table. 

SrSO, 

.000061. 

Kopp.    31. 

« 

« 

.00005261.  O**-I0O®. 

PfafT.  37.     Second 

Barite.    See  li- 

paper. 

near  table. 

BaSO^. 

.000058. 

Kopp.    31. 

« 

• 

.00005190.  o**-ioo®. 

Pfaff.    37.    Second 
paper. 
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Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Ferrous  sul- 
phate. 

Magnesium  sul- 
phate. 

Copper  sulphate 

a                « 
«                « 

Fe  S  O4.  7  H,  0. 

Mg  S  0,.  7  H,  0. 

CUSO4.  5H,0. 

« 

a 

• 

.0001153.  o®-Ioo^ 

.00010*19.      « 
.00005315.     «      1 
.0000812.      • 
.00009525.     «      J 

Play£Eiir&  Joule.  27 

«             t 

iThree  samples. 
Play&ir4Joule27 

Copper  ammo- 
nium sulphate 

Copper  potassi- 
um sulphate. 

Zinc  potassium 
sulphate. 

Magnesium  po- 
ta.ssium    sul- 
phate. 

Magnesium  am- 
monium sul- 
phate. 

Common  alum. 

Chrome        « 

(NHJ,Cu(S0,),.6H,0 
lC,Cu(SO,),.  6H,0. 
K,  Zn  (S  0,),.  6  H,  0. 

K,  Mg  (S  0,),.  6  H,  0. 

(NH,),Mg(S0,),.6H,0 
K  Al  (S  0,),.  12  H,  0. 
K  Cr  (S  0,),.  12  H,  0. 

Na,  S,  0,.  5  Hj  0. 

.000066113.  o®-ioo**. 
.00009043.         « 
.00008235.         « 

.00009372.         « 

.00007161.         « 

.00003682.  O®-200**. 
.00005242.             « 

PlayfairA  Joule.  27 
«            1 
«            1 

C                     I 

«               • 

PlavfairAJoule.5 

«                c 

Sodium    hypo- 
sulphite. 

«               a 
«               « 

.0001 51 1 1.  o**-45**. 
.000925.  o®-8o^        [ 

.05095 . Id  melting  at45® 

Kopp.  A.  C.  P.  93. 

129.  Vol.  given  for 
every  10°,  from  (f 
to  SO*. 

Potassium  chro- 
mate. 

a              « 

Potassium     di- 
chromate. 

K,  Cr  O4. 
K,  Cr,  0,. 

.0001 1005.  o**-.ioo**.  \ 

.0001134.            «          J 
.000122.              « 

PlayfairAJoule.27 
Playfair&Joule.S? 
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VII.  Chlorates,  Nitrates  and  Phosphates. 


Name. 

• 
Formula. 

• 

Coeff.  of  Expansion. 

Authority. 

Potassium    chlor- 
ate. 

KClOg. 

.00017112.    O-IOO.® 

Playfair&Joule.27 

Sodium  nitrate. 
Potamium  « 

«             «  Crystal 
«              a  Powder 

Barium  nitrate. 
Lead           « 

Na  N  0,. 
KNO, 

« 

« 

Ba  N,  Oe. 

Pb  N,  Oe. 

.000123.             c 

.0001967.                  « 
.00017237.               « 
.0001947.                  «                J 
.00004523.               « 

.0000839.                  « 

.0001371.  o®-35**. 
.0010286.  0^-70®. 

.05085.  Inmeltiog  at  25^ 

• 

.00003123.  o**-ioo**. 

Playfair  &  Joule. 
27. 

Playfair  &  Joule. 
27. 

«            « 

Sodium  phosphate 

a                 « 
«                 «  ' 

Apatite.  See  linear 
tabl^ 

Na,HP04.12H,0 

« 
« 

• 

Kopp.  A.  C.  P.  93. 
129.    Vol .  given 
for  every  lO^from 
0**  to  70^ 

Pfaff.    87.   Second 
paper. 

VIII.  Carbonates. 


Name. 

Formula. 

CoSff.  of  Expansion 

Authority. 

• 

Calcite.  See  linear 

table. 

Ca  C  0,. 

.0000196.  o**-loo**. 

Dulong   &   Mitscherlich. 
P.A.I.    127. 

« 

« 

.0000174. 

Mitscherlich.      P.  A.  10. 
149. 

« 

c 

.000018. 

Kopp.    81. 

« 

« 

.00002010.  o"-ioo°. 

Pfaff.   37.    Second  paper. 

Arragonite.  See  li- 

near table. 

c 

.000065. 

Kopp.    81 . 

« 

c 

.00005802.  0^-100.** 

Pfaff.   37.    Second  paper. 

Chalybite.    See  li- 

near table. 

PeCOs 

.000035.  (Impure.) 

Kopp.    81. 

« 

c 

.00002688. 

Pfaff.  37.    Second  paper. 

Dolomite. 

(Ca  Mg)  C  0,. 

.000035. 

Kopp.    31. 

84 


CUBICAL  EXPANSION  TABLES. 


IX    SiLICATBB. 


Name. 


Coeff,  of  Expansion. 


Emerald. )  See  linear  table ,  .oooooi  68.  40^ 


I 


Beryl. 

Topaz. 

Tourmaline. 

Garnet. 

Analcime. 

Idocrase. 

Zircon. 

Orthoclase 

Adularia.  JSee  linear  table 
Hornblende.  «  « 

Diopside.        ■  « 

Glass.    See  linear  table. 

« 

«     White.    Tube. 
«  «       Globule. 

«  «  « 

«     Green.  Tube. 

«      Globule. 
Swedish.  Tube. 
«        Globule.l 

a  «  J 

Hard  French.  Tube. 
«         «    Globule 
Crystal.  Tube. 

«      Globule. 
Globe. 


o*'-ioo^ 

c 
« 
« 

« 


} 


« 
« 

11 
a 

c 

« 

a 
« 
u 
« 
« 
« 
« 
« 
a 


} 


Common  tube. 
Common. 
« 

{Crystal  Glass  from 
Choisy  le  Roi. 
White  French. 
Soft  soda  glass. 

a  o  « 

Hard  potash  glass. 


o°-ioo°. 


.00000105. 

.00002137. 

.00002181. 

.000025434. 

.000027783. 

.00002700. 

.00002835. 

.000026.1 

.000017. J 

.00001794. 

.00002845. 

.00002330. 

.0000258.  o**-ioo®. 

.0000275.   0**-200**. 

.0000304.  o°-30o®. 
.0000265445.  oVi^ 

.00002648.  0®-I00®, 

.00002592.1   « 

.00002514.) 

.00002299. 

.00002132. 

.00002363. 

.00002441, 

.0000241 

.00002142. 

.00002242. 

.00002101. 

.00002330. 

.00002304. 

.00002349. 

.00002579.  m.  of  12.  o**- 

.0000276.   o®-ioo**. 

.0000305.   o**-3oo**. 

.0000228.   o®-ioo®. 

.0000233.   0^-300®. 

.000025531.  o^-iooP. 

.000026. 

.000024* 

.000021. 


i.f 


c 

« 
c 

« 
« 
c 
« 
a 
« 


Authority. 


Fizeau.  49. 

Pfaff.  37.  Second  paper. 


« 
« 


I 


Kopp.  31. 
Pfaff.  37.  Second  paper. 


l\ 


Dulong  &  Petit  1. 


Muncke.  8. 


R^gnault.  16. 


Regnault  W.  D.  8.  71. 

Kopp.  23, 
Kopp.  31. 
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Name. 


Glass. 
«     From  St.  Gobain. 

« 

«     Soft  Thuringian. 
«  « 

Bayeux  Porcelain. 


Coeff.  of  Expansion. 


.0000277.  o^'-ioo®. 
.00002331.  40^ 
.00002566.  o'^-ioo®. 
.0000305. 
.0000359. 

.0600108.  o*'-86o°. 
.0000108.  o°-ioo°. 


} 

} 


Authority. 


Mendelejeff.A.C.P.l  19.1. 
Fizeau.    49. 
Matthiessen.  50. 

Weinhold.P.A.149. 186. 

Deville  &  Troost.    W.D. 
3.71. 


X.     MiSGELLANEOUB  INORGANIC  BODIES. 


Name. 


Ammonia.    N  H,. 


Aqua  ammonia. 

Aqueous     hydrochloric 
acid. 

Cyanic  acid.    L. 

«  a 

Chloronitric  acid. 


Coeff.  of  Expansion. 


.00146.  10®. 
.00166.  1 0^.4. 
.00152.  II®. 
.00190.  — 10®  to  — 5®. 
.00200.  — 5®  to  cP. 
.00210.  0^-5**. 
.00220.  5®-io®. 
.00230.  io®-i5**. 
.00240.  I5®-20®. 

.00044069.  o®-45®. 


.00056355.  o«-45^ 

.0003300.  — 20®  to  — 14®. 

.0006999.  — 20®.  too®. 

.0008450.  — 3®  too®. 

.0020091.  o®-6®. 

.0035648.  6®.4-i8®.4. 


} 


Authority. 


Jolly.    A.  C.  P.  170. 190. 


D'Andre€ff.    39. 


'  Muncke.  8.  Vol.  given 
at  every  degree  from 
-15®  to  +45®. 
Munpke.  8.  Vol.  given 
for  every  5®  from 
-20®  to  +45®. 

Troost    &  Hautefeuille. 
J.  21.  314. 


Baudrimont. 
31.  478. 


J.  F.  P. 


39 
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XI.  'Alloys. 


Name. 

Coeff.  of  Expansion. 

Authority. 

Lead  and  tin. 

Pb  Sn^. 

.00007188.  O®-I00®, 

Matthiessen. 

51. 

Pb^  Sn. 

.00008419.       II 

« 

1 

Lead  and  cadmium. 

PbCd. 

.00009138.  oVioo**. 

Matthiessen. 

51. 

Lead  and  bismuth. 

Pb,  Bi. 

.00008621.  oVioo**. 

Matthiefisen. 

61. 

PbBi^.  . 

.00004086.        « 

a 

c 

Lead  and  mercury. 

• 

lvol.Pbwith2vol8.Hft 

.00012515. 

KupflTer.  A.C.Phy8.(2) 

• 

40.285. 

1          «          8       « 

.0001 28  H* 

« 

c 

1          «          4      « 

.00013291. 

« 

1 

SUver  and  copper. 

86.1  per  cent,  silver. 

.00005436.  0**-I00^ 

Matthiessen. 

51. 

71.6          «                a 

.00005713.       « 

« 

• 

Silver  and  platinum. 

r 

66.6  per  cent,  silver. 

.00004568.  o**-ioo®. 

Matthiessen. 

61. 

Silver  and  gold. 

Ag4  Au. 

.00005166.  o®-Ioo^ 

Matthiessen. 

61. 

Ag  Au. 

.00004916.         c 

« 

« 

Ag  Au^. 

.00004300.        « 

« 

« 

Copper  and  gold. 

66.6  per  cent  gold. 

.00004657.  o**-Ioo^ 

Matthiessen. 

a 

Copper  and  zinc. 

Brass.  71  per  cent.  Cu. 

.00005719.  o**-ioo**. 

Matthiessen. 

61. 

Zinc  and  tin. 

Zn  Sn«. 

.00007184.  O®-I0O**. 

Matthiessen. 

51. 

Zn  Sn.. 

.00007058.        « 

« 

• 

Tin  and  bismuth. 

Sn,  Bi. 

.00005098.  o®-Ioo^ 

Matthiessen. 

a 

Sn  Bi^^. 

.00004064.         c 

« 

■ . 

Tin  and  gold. 

Sn,  Au. 

.00004233.  o**-ioo®. 

Matthiessen. 

51. 

Sn,  Au,. 

.00004428.       « 

« 

• 

Tin  and  mercury. 

• 

Sn,  Hg. 

.0000998. 

Kupffer.  A.C 

;.  Phjs.  (2). 

40.285. 

Sn,  Hg. 

.000103. 

« 

t 

Sn  Hg. 

.000122. 

« 

• 

Sn  Hg,. 

.0001313. 

« 

■ 
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Name. 

CoSff.  of  Expansion. 

Authority. 

1  vol.  Sn  to  1  vol.  Hg. 

.oooi  19576. 

KupflTer.  A.  C.  Phys.  (2). 
40.  285. 

1        •         2       « 

.00014055. 

«                           a 

1        «         8       « 
Lend,  tin,  and  bismuth. 
(2 parts  Bi,  Impart 
I     Pb,  1  part  Sn. 

.0001245.                             4 

.00002304.  o**-56^ 

—.00008387.  o**-62**. 

— .00010304.  0^-69®. 

— .00008146.  o°-75'».           I 

.0000005747.  o**-37®. 

.0001792.  o®-ioo®. 

.00017475.   0®-200®.                  J 

Erman.    4. 

■ 

.00003143.  o®-7o**. 
— .00005611.  o°-95®. 
.0001104.  o®-ioo°. 
.0001411.  o®-iio°.              J 

Kopp.    A.C.P.   93.129. 
Volume  given  for  every 
10®  from  0°  to  no®. 

XII.    Hydrocarbons. 


Name. 


Butyl. 

« 

Benzol. 

« 
« 
« 
« 
« 

« 


Toluol 

« 
« 

Xylol. 

■ 
« 
« 
« 


PormuU. 


(C.  H.)r 

a 
CeH,. 

« 
« 


C,  H|. 

« 

C0H1O. 

« 

c 
« 
« 


CocSff.  of  Expansion. 


.001404. 
.001441. 
.001213. 
.001260. 
.001317. 
.001343. 
.001205. 
.001250. 
.001 293. 
.0013375. 


o®-ioo^ 
o^'-iio**. 
o**-25**. 
o**-5o*». 

o«-75^ 
0^-85°. 

0**-20^ 

o**-4o**. 
o«-6o*». 
o*»-8o^ 


.00131.    o®-75®. 


.001060. 

.0010975. 

.0011333. 

.001171. 

.001206. 

.000985. 

.001016. 

.001048. 

.001081. 

.001113. 


0*^-20**. 

o**-4o**. 

o*»-6o^ 
o*»-i8o^ 
o**-ioo^ 
o*'-2o**. 
o°-4o®. 
o*»-6o^ 
o*»-8o^ 
o^-ioo". 


) 


Authority. 


Kopp.  35.  Second  paper.  Values 
given  for  intermediate  t^'s. 

Kopp.  23.  Second  paper.  Vol. 
given  for  every  6°  from  0°  to 
85«. 


Louguinine.    54.    Vol.  given  for 
every  5''  from  0**  to  80**. 


Pisati  A  Patemo.  C.  S.  J.  (2). 
12.  686.  Volume  also  given 
at  15^  25^  and  50^ 

Louguinine.    54.    Vol.  given  for 
every  10°  from  0°  to  10(f . 


Louguinine.    54.    Vol.  given  for 
every  10*  from  0*  to  100**. 
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Name. 

Foimula. 

Coeff.  of  Expansion. 

Authority. 

Pisati  k  Pateno. 

C.  S.  J.  (2).  It 

Cuznol. 

CfHi,. 

.0010907.  o**-Ioo^ 

686.      Volume 

^ 

given  at  25^5^J^ 
and  75°. 

* 

Kopp.  35.  Volume 

Cyxnol. 

Cio  ^u* 

.001028.  o''-Ioo^ 

given  at  inter- 

« 

« 

.0011661.    o*-i8o°. 

mediate    tem- 

• 

peratures. 

< 

Pisati  k  Patemo. 

« 

« 

.000054.    o®-5o**. 

C.  S.  J.  (2).  \± 

« 

« 

.00102389.   o**-ioo®. 

686.  Values  giv- 
en for  eveno^ 

«    From  cummin  oil. 
«         «           tt         11 
«         «           «         « 
«         «           «         « 

.000920.      0®-20®. 

.000946.    o°-4o''. 
.0009725.    o°-6o^      [ 
.0009855.    o°-8o**. 

Louguinine.  54. 
Vol.  given  f<^r 
every  l(f  from 
O^tolOOP. 

«         «           «         « 

c 

.0010229.    o®-Ioo^ 

^ 

Louguinifie.    5i. 

ft        «     camphor. 

« 

.0009512.  o®-4o^ 

Vol.  given  fiw 

«            a                 « 

c 

.0010581.    o®-ioo®.    1 

every  l(f  from 
(f  tolOO". 

• 

1 

.0007836.  79°.2-loo^ 

.0010021.  79'*.2-220®.  ' 

4 

Kopp.  35.  Second 

Naphthaline.    L. 

10  Hg. 
a 

paper.  Inter- 
mediate values 

given. 

Terebene. 

« 

.000896554.    0*.       1 

.001327673.     i6i^     J 

Pierre.  26  and  3i^ 
Frankenheim.  J. 

Oil  of  turpentine. 

« 

.0010346.    0^-150®. 

1.  68. 

• 

Kopp.A.C.P.»3, 

«             « 

« 

—.00088.  —10®  to  o*». 

129.  Vol.  given 

«             « 

« 

.001051.    o^-ioo®.      V 

for    even-   S' 

«             « 

« 

.001062.  o®-i  Io^ 

from-l(f  to  + 

^ 

IKT. 

tc               « 

n 

.00085019.    o°-40^ 

«             « 

« 

.00095838.    o°-8o**. 

Him.  52. 

«             « 

« 

.00103773.     0®-I20°. 

«             « 

« 

.00111478.   o**-i6o°. 

Gladstone.  C.S.J. 

«             « 

a 

.00066,  to  .00068. 

(2).  10.  1. 

^ 

• 

Frankenheim.  J 

«     citron. 

a 

.0010227.    o**-i35**. 

1.68.  Two  sam- 

a             a 

« 

.0010368.     0**-I20°. 

ples. 

Gladstone.  C.S.J- 

0     rosewood. 

Qft  H^* 

.000642,  to  .00065. 

(2).  10.  1. 

CUBICAL  EXPANSION  TABLES. 
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Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Rectified  petroleum. 
Petroleum. 

.0011x576.  o®-95®. 
.001039.    o^'-ioo®. 

.0010669.      0**-I20®. 

[Muncke.  8.  Vol- 
ume given  for 

every  5®  from 
1     0°  to  95®- 
Frankenheim.  P. 

A.  72.  422.  Vol. 

given  for  every 

0  . 

XIII.    Compounds  Consisting  of  C,  H,  and  O. 


Name. 

Formula. 

Co^ff.  of  Expansion. 

Authority. 

Methyl  alcohol. 
I           11 

CH,0. 
« 

.001131647.-37^99. 
.001348109.    69^.38.    ) 

Pierre.    20. 

« 

.001109738. —35^ 

a 

.001185570.    0°.         I 

Pierre.    21  and  26. 

a 

.001491250.    63°. 

« 

[Kopp.  28.  Values  given 

« 

.0012534.    0^-65**. 

for  intermediate  tem- 

« 

peratures. 

« 

[Kopp.  35.  Values  given 

.0012483.    o**-6o^ 

for  intermediate  tem- 
peratures. 

• 

« 

.00129.    I0''-20^ 

Dupr6.  P.  A.  148.  236. 

Ethyl  alcohol. 

C,  H,  0. 

.0007184.  -50®  too^ 

Muncke.   8.    Vol.  given 

.0010879.    ©''-so'*- 

for  every  degree  from 

^ 

.0011328.    o*-7o®. 

-5(f  to.-f7(y. 

.0005418.  -ioo**too?1 
.0011333.    0^-70^ 

• 

Muncke.   10.    Every  de- 

gree given  from  -100® 
to  +70^ 

• 

.0010503.    0^-30°. 

Guy  Lussac.  1816. 

See  P. 

A.  140 

.0010313.  o''-30®. 

«         «       1822. 

137. 

» 

.000994456.  -32®.  22.  1 
.001194785.   76^73.  . 

Pierre.  20. 

r.000944782.  -30°.       1 

• 

.001048630.    0®. 

Pierre.  21  and  26. 

.001347576.    78^  3.  . 
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Name. 

• 

FonnuU. 

Coeff.  of  Expansion. 

Authority. 

Ethyl  alcohol. 

C,  He  0. 

.0011246.  o®-5o^ 

_          ^   .«,   ^             * 

Kopp.23.Vol.given 
for  every  5**  from 

« 

« 

« 

.0012169.  o**-8o°.        I 

OP  to  80°. 

« 

« 

« 

.0012957.  o**-99®.87.  ' 
.0014477.  o®-i3o°.9.  J 

Mendelejeff.  A.C. 

« 

« 

« 

P.  119.  1. 

«    ' 

« 

tt 

.0010700.  o®-3o°. 

V.  Bauinhauer&T. 

Mooreel.    P.  A. 
140,  361.  Vol.  giv- 
en for  ever}'  o^ 

« 

• « 

.001085855.  0^-50®. 

c 

« 

.0012734849.  o°-ioo? 
.00160491.  0*^-150°.    1 

Him.    52. 

« 

« 

.0023832443.  0^-200? 

Propyl 

C,  H,  0. 

.0010600.  o**-5o®. 

Pierre    A  Puchot. 
A.  C.  PhvB.  (4i. 

« 

« 

.0011633.  0^-98^ 

• 

22.234. 
Pierre   A  Puchot. 

Butyl 

C,  H„  0. 

.001 160.    o®-ioo**.      1 

A.  C.  P.  163.  lV.s. 

M 

a 

.001189.    o**-Io8^  .    1 

• 

Vol.    given    for 
every  10°. 

Amyl 

C,  H„  0. 

.000878287.  -15^      ] 

« 

« 

.006:^0011.  0°. 

Pierre.    21  and  IS. 

« 

« 

.001339328.  100°.       1 

« 

« 

.001606382.  I3i°.8. 

Kopp.   23.  Second 

« 

« 

.0009594.  0*^-50°. 

paper.  Vol.  given 

« 

« 

.0010808.  o°-ioo°.      [ 

for  every  5°  from 

c 

« 

.0012066.  o*'-i35®. 

< 

0°  to  135°. 
Kopp.    35.  Valuer 

c 

« 

.001088.    o**-ioo^ 

g^ven   for  inter- 

« 

« 

.061277.    o®-i4o^      1 

mediate  temper- 

« 

. 

atures. 

c 

t? 

'« 

.0008745.  0^-50**. 

\ 

« 

Jl 

n 

.0010642.  o®-ioo°. 

• 

Erlenmet^AHe!.. 

« 

l-l 

.001188.      0**-I20°. 

A.  C.  P.  I6IK  257. 
Values  given  f«"J 

c 

tg 

« 

.0009514.  o®-5o°.   1 

K 

volume  at  inter- 

CI 

03     >• 

•IS  i^ 

« 

.0010739.  o**-ioo**. 

» 

mediate  temper- 

« 

&^* 

« 

.0011323.  0*-I20^ 

1 

atures. 

Amylene  hydn 

ite. 

C,  H„  0. 

.00085.      o**-i8°. 

Wagner  &  Saytieff 

A.C.  P.  179. 3^.? 

Trimethyl  carb 

inol. 

C«  H„  0. 

.00136.     30^-50**. 

Butlerow.  A-  C.  P. 

• 

162.238. 

Hydrate 

of  tr 

imethyl 

carbinol. 

(C,H„0),H,0 

.00108.     0^-30**. 

«              • 
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Name. 


Diethyl  carbinoL 

Dimethyl    pseudopro- 
pyl  carbiiiol. 


Ethyl  oxide. 


« 

c 

« 
« 
« 

« 
« 

c 


a 
« 

« 
« 

a 

« 


Formic  acid. 
«  « 

«  a 

t  a 

Acetic      « 


« 
« 


« 
« 


Propionic  acid. 

«  « 

Butyric    acid. 


laobutyric 

« 

Valeric 

V 


Formula. 


Cj  H„  O. 


Ce  H„  O. 


C4  HjQ  O. 


« 


CH,0, 

a 

« 

C,  H,  0^ 

a 

ft 

« 

Cj  H,o  0,. 

« 


Coeff.  of  Expansion. 


,00102.      o®-i8®. 


,00099.      o®-50**. 


.001441.  -21®  too®. 
.00x5881.  o**-40**. 

.001470095.  -1 5^36. 1 
.001629718.  38**.  1 4**.  J 

.001518.  o**-io^ 
.001561.  o''-2o^ 
.001636.   o®-35®. 


.001513245.  o^ 
.001832171.  35®.5. 

.002095.    o®-99°.82. 
.002697.    o®-i  57®. 


} 


.0010120.  o**-25®. 

.0010388.  o**-5o®. 

.0010731.  0°  75®. 

.0011241.  o°-io5^ 


0010902. 
.0011717. 
.0012178. 


o**-5o^ 
o*'-Ioo^ 

0**-I20**. 


o**-ioo^ 


.001192. 

.001290.      o®-i5o®. 

.0010878.    o*'-5o^ 
.0011565.    o*-ioo®. 
.0012749.    o*-i6o°. 

.001025720.    0°. 
.001598958.     163". 
.001 144.695.     100®. 
.001092.    0^-50°. 
.001 166.    o^-ioo®. 

.001 1060,    o^-ioo®. 
.0012717.    o°-i8o®. 


4 

} 
) 


Authority. 


Wagner  &  Saytzeff. 
A.  C.  P.  179.  320. 

Frianichnickow.  A. 
C.  P.    162.  69. 


Muncke.  8.  Vol. 
given  for  every  5" 
from -21®  to  4-40** 

Pierre.  20. 

Kopp.  23.  Second 
paper.  Vol.  given 
for  every  6®  from 
(f  to  35^ 

Pierre.  26. 

Mendelejeff.  A.  C. 
P.  119.  1.  Other 
values  given. 


Kopp.  28.  Second 
paper.  Volume 
given  for  every  6® 
from  0*  to  105*. 

Kopp.  23.  Second 
paper.  Vol.  given 
for  every  5®  from 
0*  to  120^ 

Kopp.  35.  Second 
paper.  Vol.  given 
for  intermediate 
temperatures. 

Kopp.  23.  Second 
paper.  Vol.  given 
for  every  5®,  from 
0°  to  160^ 

Pierre.    26. 

Pierre.    29. 

Morkownikoff.  A. 
C.  P.    138.  368. 

Kopp.  35.  Second 
paper.  Interme- 
diate values  given 
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Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

1  From 

^ 

Valeric  acid. 

iflobu- 

Cj  Hio  0,. 

.0010056.  o®-5o°. 

tt 

« 
« 

•    tyl  cy- 
anide. 

.0010794.  o^^-ioo".  [ 

.0011132.    0°-I20®. 

Erlenmeyer  k  Hell. 

« 

« 

From 

a 

.0010008.  0^-50°.  ] 

A.  C.  P.  160.  257. 

« 

a 

< 
« 

valeri- 
an. 
From 

« 
a 

.00x0775.  o**-ioo®.  [ 

.0011098.    0®-I20°.J 

.00100548.  o°-5o°. 

VolumeR  given  fur 
every  10°. 

a 

a 

•    fusel 

« 

.0010816.  o^-ioo**.  [ 

« 

« 

oil. 

« 

.0011157.  oM2o°. 

Trimethylacetic  acid. 

« 

.00112.    50^-75®. 
.00120.    75°-ioo^     J 

Butlerow.  B.D.C. 

«                       tt 

a 

'      G.    7.  728. 

Stearic 

acid. 

Ci8  H,,  0,. 

.00052.    9°2-33.;8. 

« 

tt 

.00066.  33!'8-45*5- 

« 

« 

.00115.  45?5-^«?2. 

« 

« 

.00475.  6i?2-66?5.J 

a 

« 

.00060.    9®2-33°8.1 

Kopp.  A.  C.  P.  93. 

« 

tt 

.00081.  33°8-45°5.[ 

129. 

« 

« 

.00117.  45°5-^i?2.r 

« 

« 

.00347.  6i?2-66''5.J 

Elxpansion  in 

« 

« 

« 

.10988.  1 

moment     of 

L  fusion  at  70P.  J 

« 

Kopp.  85.  A'aluw 

Acetic 

anhydride. 

C,  He  Os. 

.0012450.     O®-10O^ 

given    at    inter- 

tt 

« 

« 

.00x3257.    0^-140®. 

mediate  temper- 
atures. 

* 

Kopp.  23.   Second 

Methyl 

formate. 

C,  H,  0,. 

.0014413.    o°-i5®.    . 

paper.  Vol.  given 

a 

« 

« 

.0015514.    o''-35^ 

for  every  5*. 

Ethyl 

« 

C,  H,  0,. 

.001236497.   -32*'43. 
.001522943.    61^54. 

'  Pierre.    20. 

« 

« 

« 

0^           #% 

Kopp.  23.   Second 

n 

a 

« 

.0013924.    o**-25''. 

paper.  Vol.  given 

« 

a 

« 

.0014891.    o''-55^ 

for  every  b\ 

« 
(1 

a 

« 

.001325205.    0®.        1 

.001679323.  52^9. 

Pierre.    26. 

Pierre    &   Puchot. 
A.  C.  Phys.    (4i. 

Propyl 

« 

C.  H,  0.. 

.001306.    o**-5o**. 

22.  234.  Intcrme- 

« 

« 

tt 

.0014123.    o°-82^7. 

c^ate  values  aUo 
given. 
Pierre   A   Puchot. 

Butyl 
tt 

Cj  Hio  0,. 

« 

.001240.       0^-50®. 
.0013655.       0^-98^5. 

A.C.Phy8.(4).25. 
284.     Inlermeili 
ate  values  given. 

CUBICAL  EXPANSION  TABLES. 


43 


Name. 


Methyl  acetate. 


« 

« 
« 


Ethyl 


« 
« 
« 


Propyl 
Butyl 


« 
« 

c 
« 

« 
« 


Amyl 

« 

Hexyl 


« 

a 
c 


Ethyl  propionate 


Propyl 


« 


Butyl 


a 
a 


« 


Melhyl  butyrate. 


Formula. 


C,H,0,. 


« 
« 

« 

a 

« 


C4  Hg  0,. 


C5  Hjo  0,. 


C.  H„  O, 


Cj  Hj,  O,. 
Cj  H,o  0,. 


Q  H„  O,. 


C  H,«  O, 


« 
« 


C5  Hio  0,. 

« 


ColSff.  of  Expansion. 


^— 34^30.'! 

^.  66^26.  J 


.001219574.— 
.001 S09544 

.001132859.  — ycf* 
.001295954.  QP. 
.001687434.  59**.5. 

.001374.  o°-25^ 

.0014838.  o*'-55^ 
.001029108.  — ^40®, 
.001258496.  o^ 
.001719623.  74^<4.. 
.0013360.  0^-25°. 
.0014128.  0^-50°. 
.0015045.  o°-75®. 
.0012941.  0^-70®. 


) 


.0013000. 
.0014610. 
.0014709. 


o**-5o^ 

o°-ioo". 

o**-io3®. 


.001432.    o**-5o°. 


.0012280.  0^-50**. 
.001x350.  o®-ioo®. 
.0014017.  o°-ii6®.5. 

.001271.  o**-ioo**. 
.0013921.  0^-140^ 
.001126.  o®-5o®. 


.001510.  o^'-ioo®. 


} 


.001330.  o*»-5o^        ) 

.001505.  o**-Ioo^     J 


.001180.  o**-5o^ 
.001340.  o°-ioo**. 
.001451.  o**-i24**.75. 


.001186.  o**-5o**. 
.001302.  o**-ioo^ 
.0014835.  o°-I35^7. 


.001239896.  o^         1 

.001776201.   102^1.    -f^ 


Authority. 


Pierre.    20. 

Pierre.    21&26. 

Kopp.  23.  Second  paper. 
Vol.  given  for  every  5*. 

Pierre.    21  &  26. 

Kopp.  23.  Second  paper. 
Vol.  given  for  every  5®, 
from  (f  to  75°. 

Frankenheim.  P.  A.  72. 
422. 

Pierre  &  Puchot.  A.  C. 
Phys.  (4).  22.  234.  Vol. 
given  at  intermediate 
temperatures. 

Chapman  &.  Smith.  C.  S. 
J.    22.  160. 

Pierre  &  Puchot.  A.  C. 
Phya.  (4).  22. 234.  Val- 
ues given  for  interme- 
diate temperatures. 

Kopp.  35.  Intermediate 
values  given. 

Wanklyn  &  Erlenmeyer. 
J.  16.  522. 

Kopp.  35.  Second  pa- 
per. Intermediate  val- 
ues given. 

Pierre  &  Puchot.  A,  C. 
Phys.  (4). 22. 234.  Inter- 
mediate values  given. 

Pierre  &  Puchot.  A.  C. 
Phys.  (4).  22. 234.  Vol. 
given  at  intermediate 
temperatures. 

Pierre  &  Puchot.  A.  C. 
Phys.  (4).  22.  234.  Vol. 
given  at  intermediate 
temperatures. 

Pierre.    21  &  26. 
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Name. 


Methyl  butyrate. 
Ethyl 


K 
C 
C 

c 


Propyl 


Butyl 


N 
« 


Amyl 


Methyl  valerate. 


« 


Ethyl 


« 


Propyl 


a 


Butyl 


Amyl 


a 
« 
« 

« 

« 
« 


« 

« 
« 
« 


« 
« 


Formula. 


Butyl  glycol 
Axnyl      « 


Cg  Hu  O,. 

« 
C,  Hi4  O,. 

« 

« 

« 

C,  Hu  O,. 

« 
« 

« 
« 
« 
« 
C,  Hi4  O,. 


« 
« 

Cb  Hjg  O,. 

« 

^10  B[|B  O,. 


« 
« 


C4  Hio  O,. 
Cj  Hi,  O,. 


Coeff.  of  Expanaion. 


.0013108.  0^-50®. 
.0014750.  o®-ioo^ 
.001202792.  o^ 
.001534408.  119^ 
.0012457.  o**-40**. 
.0013441.  o®-8o®, 
.0014552.  0^-115®. 

.001210.  o*-5o®. 
.001315.  o^-ioo**. 
.0014237.  o**-I35^ 


.001100.  o**-5o®. 
.001240.  o°-ioo®. 
.0014007.  o°-i49°.5 

.001100.  0^-50®, 
.001190.  o°-ioo®. 
.0013594.  o**-I7o^3.  J 
.001 22 1*.    o®-5o®. 
.0013503.  o®-ioo®. 
.001410.     O®-l20**. 
.001208.  o**-5o°. 
.001334.  o®-ioo®. 
,0013872.  o**-ii7**.5. 
.001166.  o**-5o**. 
.001295.  o'^-ioo®. 
.0014022.  o®  135^.5. 

.001100.  o**-5o®. 
.001206.  o**-ioo®. 
.0014178.  o°-x57®. 


.001064.  o**-5o^ 
.001153.  o**-ioo** 


.0012953.  o°-i73°4.* 


.001117.  o®-ioo®. 
.0013247.  o''-i90®. 


.000980.    0^-50°. 
.0011000.  o**-ioo**. 
.0013079.  o**-i90**. 


1 
1 


.00073.  o*'-i7^5- 


.00077.  o**-I9^ 


Authority. 


Kopp.  23.  Second  paper. 
Vol.  given  for  eveiy  5'. 

Pierre.    21&26. 

Kopp.  23.  Second  paper. 
Vol.  given  for  eveiy  5°. 

Pierre  &  Puchot  A.C. 
Phys.  (4).  22. 234.  Vol. 
given  at  intermediate 
temperatureB. 

Pierre  &  Puchot  AC. 
Phys.  (4).  22. 234.  Vol. 
given  at  intermediate 
temperatures. 

Pierre  &  Puchot  A.  C. 
Phys.  (4). 22. 234.  Inter- 
mediate  values  given. 

Kopp.  23.  Second  paper. 
Vol.  given  for  every  5'' 
from  0*  to  120". 

Pierre  A  Puchot  A.  C. 
Phys.  (4).22. 231  Inter- 
mediate values  given. 

Pierre  &  Puchot  A.  C. 
Phys.  (4).  22.234.  Inter- 
mediate values  given. 

Pierre  A  Puchot  A.  C. 
PhVs.  (4).  22. 234.  Vo'.. 
given  at  intermediate 
temperatures. 

Pierre  &  Puchot  AC. 
Phys.  (4).  22.  234.  Vol. 
given  at  intermediate 
temperatures. 

Kopp.  35.  Volumegiven 
at  intermediate  tem- 
peratures. 

Pierre  A  Puchot  A.C. 
Phys.  (4).  22. 234.  Vol 
given  at  intermediate 
temperatures. 

GrabowskyASayticff.  A 
C.  P.  179.  333.' 

Wagner  A  SajrtEeff.  A. 
C.  P.  179.  809. 
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Name. 


Amyl  glycol. 


Acetic  aldehyde. 


«  « 

Propionic  « 


Butyric  aldehyde 
Valeric       • 


« 


Hexyl 


P 


Acetone. 


Diethyl  ketone. 
Ketone  from 

amylene. 


Oxalic  acid. 
Methyl  oxalate. 


Ethyl 


« 

« 


«     succinate. 

Pinacolin.     Syn- 
thetic. 
«         From 
acetone. 
Methyl  amyl  pi- 
nacolin. 
Butyl  ethyl  pina- 
colin. 
Ethykamyl  pina- 
colin. 


Formula. 


Cj  H„  O,. 


C,  H4  O. 

« 

C,  H,  O. 

« 

a 

C4  Hg  O. 

a 
« 


C,  H„  O. 


C,  H,  O. 

« 
« 


Coeff.  of  Expansion. 


.00076.  0®-2I°. 


.001616.  C^-IO**. 

.001686.  0®-20^ 
.001653523.  0°. 
.001121090.  22^ 
.001600.  0**-20®. 
.001650.  0^-40®. 

.001674.  ®o-46°. 

.001350.      0°-20''. 

.001462.    o°-4o°. 

.001606.      0''-^2^ 
.001452.     O^-IOO®. 


.0012625.  o®4o®. 
.0014454.  o'*-92''.   5. 

.001152.    o°-5o^ 


} 


Authodty. 


Flavitzky.  A.C.P.179.353 


.001405.      0®-20**. 

.001471.  o'*-4o^ 

.0015463.  o°-6o**. 
.00116. 


.00119.  . 


o''-i9^ 


C,H,042H,0  .00027476.  o°-ioo^. 


C,  H,  O,. 


Ce  Hjo  O4. 


Cg  Hi4  O4. 


C,  Hu  O. 


C,  Hh  O. 


C,  Hj,  0. 


.0011560.    5o**-ioo®. 
.0012683.    50**-! 70°. 


.001200.       O**-I0O®.     "I 

.0013994.    o*'-i90^  J 
.001094.    o®-ioo**. 

.0013323.   0®-220**. 


.00122.      o°-5o^ 


.00117.      o**-5o^ 


.00102.    o®-2I^ 


.00109.        0**-2I®. 


.00098.        0®-2I®, 


Kopp.  23.  Second  paper. 
Vol.  given  for  every  5°. 

Pierre.    26. 

Pierre  &  Puchot.  A.  C.  P. 
165.  362. 

Pierre  A  Puchot.  A.  C. 
P.    155.  362. 

Kopp.  35.    Intermediate 

values  given. 
Pierre  &  Puchot.    A.  C. 

P.    155.  362.  Intenne- 

diate  values  given. 
Wanklyn  &  Erlenmeyer. 

J.    16.  522. 

Kopp.  23.  Second  paper. 
Vol.  given  for  every  5** 
from  0^  to  60°. 

Wagner  &  Saytzeff.   A. 
C.  P.    179.    323. 


{ 


Playfair  &  Jodie.    27. 
Kopp.  35.  Second  paper. 

Intermediate       values 

given. 
Kopp  35.     Intermediate 

values  given. 
Kopp.  35:  Second  paper. 

Intermediate       values 

given. 

Butlerow.    A.  C.  P.   174. 
127. 


Wichnegradsky.     B.   D. 
C.  G.  8.  541. 
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Nfime. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Ethyl  carbonate. 

Q  H,o  0,. 

.001322.    o^-ioo**. 

Kopp.  35.  Second  paper. 
Interuiediate      values 

M                a 

tt 

.0014054.  0-130'. 

• 

• 

« 

given. 

«  cinnamate. 

Cii  H„  0,. 

• 

.000889.    o°-ioo*». 

#\                          #%                      /\                    * 

Kopp.  35.  Second  paper. 
Intermediate      value:* 

«                      M 

a 

'OOI0893.  0^-270*. 

given. 

Methyl  benzoate. 

C,  H,  Or 

.001005.    o**-ioo**. 

I^opp.  35.  Vol.  given  at 
intermediate  tempera- 

tt            « 

« 

.001 168.      0**-200°. 

tures. 

Ethyl         « 

C,  H„  0. 

.000975.    o®-ioo°.     ^ 

.001376.      0'*-2I0°.       i 

Kopp.  35.    Intermediate 

«            « 

« 

values  given. 

Amyl         « 

Cii  Hn  0,. 

.000910.     O^-IOO**.     -1 
.0011193.  0°-270®.     / 

Kopp.  35.    Intermediate 

«            « 

tt 

values  given. 

Methyl  homoto- 

luylate. 

Cio  Hi,  0,. 

.0009286.  o**-49**. 

Erlenmeyer.  J.  19.  366. 

Ethyl           « 

Cii  H,4  0,. 

.0008592.  o**-49®. 

«            J.  19.  367. 

Amyl           « 

Cu  H„  0,. 

.0006133.  o**-49''- 

«                   « 

Diethyl  oxyben- 

zoate. 

Cn  H,^  Oj. 

.000735. 

Heintz.  A.  C.  P.  153.  332. 

Methyl  salicylate 

Cg  Hg  0,. 

.000909.    o®-ioo®.     -i 
.0010704.  0**-230^      J 

Kopp.  35.    Intennediate 

«            « 

« 

values  given. 

Benzoic  acid.   L. 

CH.O,. 

.0009634.    1 2 1®. 4-2 50°. 

Kopp.  35. 

Alpha  toluic  acid 

C,  Hg  0,. 

.000825.    83**-i35**. 

Moller  &  Strecker.  J.  12. 
299. 

Benzoyl  hydride. 

C,  He  0. 

.000939.    9**-ioo**.     -1 
.0010535.  o®-i8o.      / 

Kopp.  35.    Intennediate 

tt             « 

tt 

values  given. 

Benzyl  alcohol. 

C,H,0. 

.000866.    o°-ioo**.     -1 
.0010148.  0°-2I0°.     / 

Kopp.  35.    Intennediate 

«           « 

M 

values  given. 

Phenol. 

C,  H,  0. 

.000841.  o**-Ioo^    1 

Kopp.  35.  Second  paper. 
Intennediate      valuw 

« 

« 

.000983.     0**-200^       1 

• 

^ 

given. 

Xylenol.    L. 

C,  H,o  0. 

.000868.      O**-^!**. 

Wurtz.    A.  C.  Phyg.    (4) 

■ 

25.  118. 

Cuminol. 

Cjo  Hi,  0. 

.000898.     O**-I0O®.     -1 

.001095$.  o**-24o°.   r 

Kopp.  35.    Intermediate 

« 

« 

values  given. 

Triethyl  ether  of 

propyl  phy  cite. 

C,  H«  0,. 

.001129.    o**-84*'. 

Wolff.    B.S.C.  13.  15a 

Cane  Sugar. 

Cij  H„  0,1. 

.0001116.  o®-ioo®. 

Playfair  &  Joule.    27. 

Lactose. 

Cij  H„  Oil. 

.00009111.      « 

«             «          • 

Stearine. 

CsT  H,u  Og. 

.0008433.       O**-^*.        ^ 
.04963.10  meltiiigat6o^  / 

Kopp.   A.  C.  P.  9&  1:29. 

« 

« 

Vol  given  for  every  10^- 
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Name. 


Beeswax. 


Olive  Oil. 

«  « 

Almond  Oil. 


Formula. 


Coeff.  of  Expansion. 


.000637.  io°-25®.7.' 
.001098.  25?7-30°8 
.001439.  3o*M3°i 
.004558.  43?  1-47*: I. 
.000743.  io**--25**.7. 
.000772.  25°7-30?8 
.001478.  30*:8-43?i 
.004578.  43°i-47?iJ 

.00422.1n  melting  at  64^*  ^ 
.000803.     0*'-I00^.     1 
.0008242.   C°-I20^       / 
.000629. 

.000787.    o**-ioo**, 
.000794.    O* 


-1 20°!      / 


Authority. 


Kopp.  A.  C.  P.   93.  129. 


Two  series  of  determina- 
tions. 

Kopp.  A.  C.  P.  93.    129. 

Vol.  given  for  every  5°. 
Stillwell.    Am.  Chem.  1. 

408. 
Muncke.    8.    Vol.  given 

for  every  5° 


XIV.    Compounds  Consisting  of  C,  H,  N  ;  or  C,  H,  N,  O. 


Name. 

Formula. 

CoSff.  of  Expansion. 

Authority. 

Methyl  cyanide. 

C  H,.  C  N. 

.00145125.    o°-8o**. 

Kopp.  35.  Third  pa- 
per. Intermediate 
values  given. 

laobutyl        « 

C,  H,.  C  N. 

.0011380.    o**-5o^ 

Erlenmeyer  &  Hell. 
A.  C.  P.      160.    257. 

«             « 

« 

.0012439.    o**-ioo**.    ► 

Intermediate  values 

c                   « 

« 

.0012577.      0®-I20°. 

• 

« 

given. 

Allyl            « 

C,  Hj.  C  N. 

.0014315.    o*»-95*. 

Lieke.  A.  C.  P.  112. 
319. 

Phenyl         « 

C,  Hj  C  N. 

• 

.000961.    o°-ioo**.     1 

Kopp.  35.  Third  pa- 
per.     Intermediate 

«            « 

« 

.001 1045.      O®-20O*. 

values  given. 

Aniline,  or  phenyl- 

Kopp.  85.    Third  pa- 

amine. 

C,  H,  N. 

.000915.    o®-ioo°.     I 
.0010147.    o''-i9o**. 

per.      Intermediate 

«                   a 

« 

values  given. 

Coniine.    Natural. 

C,  H„  H. 

.001011.    0^-90®.       > 
.0009333.       «           i 

Schiflf.  A.  C.  Phys.  (5). 

«         Artificial. 

If 

1.  143. 

• 

Ethyl  nitrate. 

C,  Hj.  N  0,. 

.00141 1 1.    o**-90®. 

Kopp.  35.  Third  pa- 
per.     Intermediate 

values  given. 
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Name. 

Formula. 

Coeff.  of  Expansion, 

Aathority. 

Butyl  nitrate. 

Nitrobenzol. 

« 

C4  H,.  N  0,. 
CHftNO,. 

.001666.    o®-50®. 

.000892.     O^-IOO®. 
.0010082.     0°-220**. 

Chapman  &  Smith.  C. 
S.  J.    22.  153. 

Kopp.  35.  Third  pa- 
per. Intermediate 
values  given. 

XV.    Chlorinated  Organic  CJompounds. 


Name. 


Ethyl    chloride. 


« 
« 

m 

« 
« 


Propyl 

« 


Butyl 

a 

Amyl 


Diethyl  carbinol 
chloride. 

Amylene  hydro- 
chlorate. 

Methylene  chloride. 

Ethylene 

Butylene 

« 

Chloroform. 


Formula. 


C,  Hj  CI. 


a 
« 
m 
« 
« 
« 


C,H,C1. 

« 


C4  Mf  CI. 

« 

Cj  Hn  CI. 

« 
« 


C  H,  CI,. 
C|  M^  CI|. 


C4  Hg  Clj. 

« 

CHCl,. 

« 


Coeff.  of  Expansion. 


.001435355— ai'^^a-l 
.  26*41.1 


.001660556. 

.001 574578. 
.001642177. 


.001574578.  o*.    \ 

.  11^  J 


.001482.  o®. 

.002045.  50**. 

.003250.  100® 

.005031.  1 30? 


.0013888. 

.0014645. 


0*»-25«. 

0^-46^5. 


Authority. 


.0013360.  o®-5o*', 
.0014217.  o®-69®.   I 

.001173742.  o^    1 

.001362651.  IOI^75.J 

.001171550.  0°.    1 

.001693327.  101V5.J 


.00111. 


0**-2I^ 


.00113. 

.00137.  'o**-20**. 
.001084043.  -30®. 
.001118932.  0°. 
.001530055.   84^.92.^ 

.0011940.  0®-I00®. 
.0012392.  o*'-i30^ 


.001107146.  o®. 
.001488703.  63* 


.5.} 


Pierre.  20. 

Pierre.  26. 

Drion.  A.  C.  Phys.  (3). 
56.  5.  Value  given 
for  every  l(f, 

Pierre  &  Puchot  A.C. 

Phys.   (4).    22.  234. 

Intermediate  values 

given. 
Pierre  &  Puchot  A.  C. 

Phys.   (4).    22.  234. 

Intermediate  values 

given. 

Pierre.  26. 
Pierre.  SO. 


Wagner  A  SayUeff. 
A.  C.  P.  179.  321. 


Butlerow.  J.    22.  S4S. 
Pierre.    24. 

Kopp.  85.  Second  pa- 
per. Intermediate 
values  given. 

Pierre.    26. 
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Name. 

Formula. 

CoSff.  of  Expansion. 

Authority. 

Chloroform. 

C  H  01,. 

.ooi4{;8689. 

63^5. 

Pierre.    30. 

Chlorinated  ethyl  chlor- 

■ 

ide. 

CjE^Cl^ 

.001290718. 

o^ 

Pierre.    26  &  29. 

«             «         « 

a 

•001544953. 

64^8.  J 

Dichlormated  «         « 

C|  xlg  Clf. 

• 

.001 174820. 
.001611246. 

o^ 
74% 

Pierre.    26  &  29. 

Chlorinated  ethylene 

chloride. 

C|  11,  CI,. 

.001056414. 

o^ 

Pierre.    29. 

«     '             M              « 

« 

.001399361. 

looo.     J 

«            «         « 

«    • 

.001431592. 

114^2. 

Pierre.    26. 

Dichlorinated «         « 
«            «         « 

C,  H,  CI4. 

.000835620. 
.001335024. 

00.    1 

138^6./ 

Pierre.    30. 

Pentachloro  dimethyl. 

«                  « 

C,  H  CI5. 

.000(^9044. 
.001452752. 

I53^8^ 

Pierre.    30. 

Monochloro  benzol. 

C,  Hj  CI. 

.001 16. 

Jungfleisch.  J.  21. 

343. 

Trichlorobenzol.    L. 

C,  11,  CI,. 

.000989. 

«         J.  21. 
860. 

Chloral 

C,  H  CI,  0. 

.001298.    o°- 

-100°. 

Kopp.  35.  Second 
paper.      Inter- 
mediate values 
given. 

Acetyl  chloride. 

C,  H,  CI  0. 

.0015167.    0 

*-6o^   • 

Kopp.  35.  Second 
paper.      Inter- 
mediate values 
given. 

Epichlorhydrin. 

C,H5C10. 

.0006996.    0' 

»-5o^ 

DarmstflRdter.     J. 

21.  454. 
Kopp.  35.  Second 

Benzoyl  chloride. 

C,  Hj  CI  0. 

.000930.    o°- 

-loo**.      1 

paper.      Inter- 

«             « 

« 

.001056.    o°- 

-200**. 

mediate  values 

• 

J 

given. 
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XVI.   Brominated  Organic  Compounds. 


Name. 


Methyl  bromide. 


Ethyl 


a 
« 


« 

« 

« 

« 
« 

« 

tt 

« 

« 


Propyl 

« 
Butyl 

« 

Amyl 
«  « 

«  « 

Ethylene     « 
«  « 

«  « 

Propylene  « 


Methylbromace- 
tol. 

Butylene   brom- 
ide. 

Amylene        « 

Allyl  bromide. 
«  « 


Bromodichlor 
hydrin  of  pro- 
pyl phycite. 
«  c 

a  « 

«  « 


Formula. 


C  H,  Br. 

« 
« 

C)  H5  Br. 

« 

« 

« 

tt 
C,  H^  Br. 

« 
C4  H,  Br. 

« 

C5  Hji  Br. 

« 

« 
C(  H4  Br|. 

« 
Cj  H^  Br,. 


C4  Hg  Br,. 

Cj  Hio  Br,. 

C,  Hj  Br. 


C,HjBrCl,0, 


« 


Coeff.  of  Expansion. 


.001408318.  -34^64. 1 
.001576164.  27°.76.  -'^ 
.001415206.  o**.  1 

.001559038.  13*'.  ^ 
.001265548.  -31^87. ) 
.001490748.  53®.66.  ) 
.001290277.  -30°. 
.001337628.  oP. 
.001540060.  40^.7. 
.001318.  o**-5o^        1 


Authority. 


.001393.  o'-.72**. 
.001234.  o°-50°. 


J 


12.  o®.  ^ 

29.  II8^7.  / 


.001325.  o®-90®.5. 
.0010232'^   '^® 
.001602729 
.001596728.  ii8°.7. 

.000952696.  20°.09.  ^ 

.001182181.  100°  [ 
.001453206.  132^.6.  j 
.001785.  O*'-20^ 

.001805.       « 

.001620.  oP-2aP, 


.00082.  0®-20®. 


.00093.  o®-i4®. 


.0007136.  o®-i5^ 
.0011848.  i5°-62*' 


} 


.000782.  3^1-17^.5.  "^ 
.000869.  i7**.S-36**. 

.000894.  36^-53**. 
.000899.  86*-ioo*».5. 
.000895.  3^I-Ioo^5., 


Pierre.    20. 


Pierre.    21&26. 


Pierre.    20. 


Pierre.    21  A  26. 

Pierre  &  Puchot   A.C. 

Phy8.(4).22.23ilnt«r. 

mediate  values  given. 
Pierre  &  Puchot   A.  C 

Phj'8.{4).22.234.Inter. 

mediate  values  given. 
Pierre.    26. 
Pierre.    30. 

Pierre.    24&26. 

Friedel  A  Ladenburg.  B. 
S.  C.  8. 146.  Prepared 
by  two  processes. 

Friedel  &  Ladenburg.  B. 

D.  O.  o.  loO. 

Grabowsky&SaytieE  A. 

C.  P.  179.  332. 
Wagner  &  Saytieff.  A.C. 

P.  179.  3()8. 
ToUens.    J.  F.  P.  107. 185. 


WolflF.    B.S.C.  18.150. 
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XVII.  Obganic  Iodine  C!ompounds. 


Name. 


Methyl  iod 


de. 


« 


C 

Ethyl 


« 


Propyl 


c 


Butyl 


c 


Isobutyl 
I 

c 

Amyl 


Diethyl  carbinol 

iodide. 
Amylene  hydrio- 

date. 
Hexyliodide.  f. 

Methylene  « 


Formula. 


CH.I. 

« 
C,  H,  I. 

« 

Cj  Hy  I. 


C4  li|  I. 


« 


Cft  Hi,  I. 


Cg  Hi,  I. 
C  Hj  I]. 


CoCff.  of  Expansion. 


.001150866.  -35".43. 1 
.001360369.  61°.  52.  J 
.001085098.  -35°, 
.001199591.  o*'. 
.001446938.  43**.8. 
.001074754.  34*'.8i. 
.001264140.  71^.86. 
.001018046.  -30®. 
.001142251.  o^ 
.001480311.  70®. 


} 

1 
\ 
J 


Authority. 


.001120.  0^-50**. 
.001250.  cP-lcxf. 
.0012631.  o*'-lo4®.5.  j 

.001078.  0^-50®. 
xx>ii66.  o®-ioo**. 
.0012082.  0°-I22**.5. 

.00106182.  0^-50**. 
.00112499.  o®-90^ 
.0010666.  o°-5o°.       T 
.0011601.  o®-ioo**.      \ 

.0011903.  0**-I20**.      J 
.001112.  O**-I0O°. 


} 


.001204.  o®-i5o®. 


.00089.  0°-20®. 


.00097.  0®--20**. 

.00092.  o®-5o°. 


.0008316.  a.  5®-95* 


F 


Pierre.    20. 


Pierre.    21. 


Pierre.    20. 


Pierre.    21. 

Pierre  A  Puchot.  A.  C. 
Phys.  (4).22.  234.  Vol. 
given  at  intermediate 
temperatures. 

Pierre  &  Piichot.  A.  C. 
Phys.  (4).  22. 234.  Vol. 
given  at  intermediate 
temperatures. 

De  Luynes.  J.  17.  499. 
Vol.  given  for  every  10®. 

Erlenmeyer  &  Hell.  A. 
C.  P.  160.  257.  Inter- 
mediate values  given. 

Kopp.  35.  Second  paper. 
Intermediate  values 
given. 

Wagner  &  Ba^tzeJOT.  A. 
C.  P.  179.  818. 

Wanklyn  &  Erlenmeyer. 

J.  16.  518. 
Butlerow.    J.  11.  420. 
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CUBICAL  EXPANSION  TABLES. 


XVIII.    Organic  Compounds  Containing  Sulphur. 


Name. 

Formula. 

Coeff.  of  Expansion. 

Authority. 

Ethyl  Bulphide. 

C4  H|Q  S. 

.cx)i  196426.  0®.          1 
.001721026.  91".        ^ 

Pierre.    26. 

«                a 

« 

Methyl  disulph- 

* 

ide. 

C|  S^  S|. 

.001017049.  0®. 

Pierre.    26. 

c                    « 

«' 

.001440298.    112^1. 

«                « 

« 

.000941822.  0®. 

Pierre.    30. 

Amyl  mercaptan 

Cj  Hjj  S. 

.001220.  o°-ioo®.      1 

Kopp.  35.  Second  paper. 

' 

Intermediate    values 

«             « 

c 

.0012617.  0°-I20®.      J 

given. 

Ethyl  sulphite. 

C4  H^o  S  O3. 

.000990479.  0°.              1 

«           « 

« 

.001257739.    100°.         ^ 

Pierre.    25. 

«              c 

« 

•001461725.  i6o°.3.  J 

«              c 

« 

.001 1 1 10.  O°-I0O®.     1 
.0012486.  o°-i6i''.3.  / 

Carius.  J.F.P.  (2).2.27">. 

«                     0 

• 

Other  values  given. 

«  ethylsulpho- 

■^ 

nate. 
c             « 

C4  UjQ  S  Oj. 

« 

.0009580.  o®-ioo®. 
.0011265.  o°-2i3°.4. 

Carius.  J.F.P.  (2). 2. 279. 
Other  values  given. 

Methyl    sulpho- 

^ 

cyaoide. 

CHjCNS. 

.000970072.  o^          j- 
.001494627.  I32®.86. 

Pierre.    26  &  80. 

«                If 

« 

Allyl             « 

CjH^CNa 

.0011480.  0^-100**. 

Kopp.    35..  Third  paper. 

- 

Intermediate    v  a tu  e  s 

«                « 

« 

.0012413.  o®-I5o^ 

given. 

Chlorosulphuric 

■ 

■ 

ether. 

CjHjClSO,. 

.0006393.  o**-27**.       }- 

Purgold.    J.  21.  416. 

■ 

« 

.0007155.  27**-6i®. 

XIX.    Metallic  Salts  of  Organic  Acirs. 


Name. 


Potassium  oxal- 
ate. 
Ammonium  « 


Formula. 


K,  C,  O4.  H,  0. 
Am,  C,  O4.  H,  0. 


Coeff.  of  Expansion. 


.0001162.  0**-IOO°. 
.0000876.        a 


Authority. 


PlayfairAJoulc.  ^* 
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Name. 


Potassium  binox- 

alate. 
Ammonium  « 
Potassium  quad- 

roxalate. 
Ammonium  « 


Formula. 


K  H  C,  0,. 
AmHC,0,.HA 

KH,C*08.2H,0 


Coeff.  of  Expansion. 


.00011338.  o°-ioo**. 
.00013718.   « 

.0015916.        « 


Am  HgC^Og.  H,0  j  .000 1 4347.      « 


Authority. 


Playfeir  <fc  Joule.    27. 


« 

« 


tt 


« 


XX.    Miscellaneous  Organic  Compounds. 


Name. 

Formula. 

Coeff.  of  Expansion. 

• 

Authority. 

Lead      tetrame- 
thyl. 

(CH,),Pb. 

.004137.  o**-ioo**. 

Butlerow.    J.  16.  476. 

ALPHABETICAL  INDEX  TO  SUBSTANCES. 


A. 

r 

Amalgams              .      .86,87 

Barium.   Chloride  . 

s 

VMB. 

Ammonia    .... 

85 

"          Nitrate .      . 

33 

Acetic  acid  . 

.    41 

Ammonium.  Chloride 

25 

Sulpbatfi.  ChiM- 

M 

aldehyde    . 

45 

'*              Oxalates  62,58 

eal   . 

SL 

(« 

anhydride     . 

.    42 

'*             Sulphate  . 

81 

..                  «         xAi- 

Acetone    .... 

45 

Ammonium  and  Copper 

tar 

U 

Acetyl  chloride*. 

.    49 

sulphate 

82 

Beeswax  .... 

4: 

Acid. 

Acetic . 

41 

Ammonium   and    Mag- 

Benasoic acid 

ff 

M 

Alphatoluic  . 

.    46 

nesium  sulphate 

82 

Bemsol       .... 

37 

(« 

Arsenlous  . 

29 

AmyL    Acetate     . 

43 

BenzoyL    Chloride  . 

tt 

•« 

Benzoic  . 

.    46 

"        Alcohol. 

40 

Hydride 

4S 

U 

Butyric 

41 

■ 

**        Benzoate  . 

46 

Benzyl  alcohol  . 

46 

i       " 

Carbolic. 

**        Bromide 

50 

BeryL    Cubical.       .       . 

?M 

See  Phenol 

.    46 

"        Butyrate  . 

44 

*'        Linear    .       .      . 

1? 

•4 

Carbonic    . 

29 

•*        Chloride 

48 

Bismuth.    Cubioal. 

ii 

•4 

Chloronitric  . 

.    85 

Glycol       .       .  44 

.45 

Linear      .      \i,M 

«( 

Cyanic 

35 

••        Homotoluylate  . 

46 

Blende      .... 

3^ 

M 

Formic    . 

.    41 

Iodide       .       . 

51 

Brass.   Cubical    . 

% 

L    " 

Hydrochloric   . 

85 

**        Sulphydrate 

52 

Linear 

» 

u 

1 

Hyponitric    . 

.    29 

Valerate  .       . 

44 

Bromine 

j2 

M 

Iodic    . 

81 

Amylene.    Bromide 

50 

Bromodichlorhydrin    of 

1          " 

Isobutyric     . 

.    41 

-           Hydrate     . 

40 

propyl  pbycite 

.   » 

<• 

Nitric  .       .       . 

81 

HydHodate  . 
•*           Hydrochlor- 

51 

Bronze      .... 

ji 

41 

Oxalic     . 

.    45 

i#* 

Butyl     .... 

.    *• 

44 

Propionic  . 

41 

ate 

48 

"      Acetate       .      . 

4; 

44 

Stearic    . 

.    42 

AnalcJlme.   Cubical 

84 

Alcohol  . 

.    4 

44 

Sulphuric  . 

81 

-            Linear    . 

19 

"       Bromide     . 

^ 

•4 

Sulphurous   . 

.    28 

Aniline     .... 

47 

**       Butyrate 

.    44 

44 

'  Trimethylacetic      42 

Anthracite  .... 

15 

"       ailoride     .       . 

4=^ 

14 

Valeric 

41,42 

Antimony.  Cubical 

24 

•*       cyanide . 

.    C 

Adalarla.   Cfubieal    . 

.    84 

Linear  . 

14 

"       Formate     . 

il 

(t 

Unear . 

19 

"            Bromide  . 

26 

"       Glycol     . 

.    H 

Alcohol .... 

89,40 

•*            Chloride      . 

28 

"       Iodid«.       ,       . 

« 

Aldehyde  .... 

45 

Trloxide  . 

29 

"       Nitrate   .       . 

.    V 

Alloys.   Cubical, 

.    30 

Apatite.   Cubieal       .       . 

88 

"      Propionate 

« 

44 

Linear 

29 

rArwnr    .       . 

18 

*"       Valerate . 

4* 

Allyl. 

Bromide. 

.    50 

Aqua  ammonia 

85 

Bntylene.   Bromide    . 

% 

44 

Cyanide     . 

47 

Arragonite.   Cubical    . 

83 

Chloride 

.    ** 

U 

Sulphocyanide 

.    52 

Linear.       . 

18 

Butylethyl  plnaooUn . 

<' 

Almond  oil     . 

47 

Arsenic    .     ,.      .      . 

14 

Butyric  acid 

4: 

Alphatolaic  acid 

.    46 

"         Chloride     .       . 

26 

**       aldehyde  . 

4; 

Alumina. 

*•        Trloxide 

29 

See  Alaminnm  oxide  17, 2f 

Aluminum  . 

.    16 

c. 

( 

Oxide.       . 

17,29 

B. 

Aluminum   and  Potas- 

Cadminm. OiMeof  . 

sium  sulphate 

.    82 

Barite.  Cubical  .      .      . 

31 

Linear 

14 

Alums       .... 

82 

Linear      .      . 

18 

Iodide    . 

A 

54 

VAflB. 

Calcite.    OtMoetl    .       . 

83 

Linear.       .       . 

18 

Calcium.  Oartxiiiate.  Cu- 

HecU 

83 

"                   *•          7>i- 

ne<xr 

18 

Ohlorldd 

25 

"         Flnoride.     C^ 

bioai 

25 

••            JM- 

n«ar 

16 

"         Fhospbato.  Ote- 

6u;aZ 

33 

X4- 

n«eEr 

18 

"         Snlphate.    CHi- 

bUxd 

31 

lA' 

nectr 

18 

QUdam  and  Magnesium 

carbonate  . 

33 

Cane  sugar  .... 

46 

CarboUc  acid. 

See  Phenol 

46 

Ou-bon.    CubUscU 

2i 

Linear     .       . 

15 

Chlorides   .       . 

26 

Dioxide  .       . 

29 

Disnipbide 

30 

Carbonic  acid . 

29 

Oftst  Iron      .... 

13 

OeleAtlne.   CUbiecU 

31 

Linear     .       . 

18 

Chalyblte.    Oibieal       . 

33 

*•           Linear 

18 

Charcoal  .... 

15 

Chloral 

49 

Chlorinated  ethyl  cblo- 

riile 

49 

Chlorinated  ethylene 

chloride. 

49 

^loroform     .              .  48,  49 

liloronitrio  acid 

35 

^lorosuiphuric  ether 

52 

^rome  alum     . 

82 

atron  oil . 

88 

}oal 

21 

)obaU       .... 

13 

>>nllne 

47 

>opper.    CliMflal   . 

23 

"         Linear. 

13 

Oxide.    CuMcca 

28 

Linear 

17 

"        Bulphate 

82 

Copper  and  Ammonium 

sulphate 

82 

Copper   and    Potassium 

sulphate. 

82 

ALPHABETICAL  INDEX. 

_  PAflB. 

Corundum.    Cfutical    .  29 

Linear.       .  17 

Cnminol  ....  46 

Cumol 88 

Cyanic  aoid    ...  85 
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Cymol    .       .       .      .       .88 


D. 


Deal  wood      ...       21 

Diamond.    OOdoal   .      .   24 
"  Linecar.  15 

Dichlorinated  ethyl  chlo- 
ride.      .       .       .       .49 

Dichlorinated    ethylene 
chloride.       .       .    ^.   49 

Diethyl  carblnol  ,  .  41 
"  Chloride  48 
-        Iodide      51 

Diethyl  ketone  ...   45 

Diethyl  oxybenssoate     .     46 

Dimethyl    pseudopropyl 
carblnol.       .       .       .41 

Diopslde.    Cubical        .       34 
**  Linear  .    19 

Dolomite  ....       38 


E. 


Ebonite 21 

Emerald.    Cubical.       .       84 
"  Linear      .       .    18 

Epichlorhydrin  .       49 

Ether. 

See  Ethyl  oxide  .       .    41 

Ethyl.    Acetate  .       43 

**         Alcohol.  39,40 

**  Denzoate  .  .  46 
**  Bromide  .  .  50 
**  Butyrate  .  .  44 
**  Carbonate  .  .  46 
**        Chloride    .  48 

"  "  Chlori- 

nated .    49 

*'        Cinnamate  46 

"        Ethylsulphonate   52 
**        Formate   .       .       42 
-**        Homotoluylate  .   46 
"        Iodide       .  51 

Nitrate  ...  47 
**  Oifalate  .  .  45 
"  Oxide  ...  41 
■*  Propionate  .  43 
"        Succinate  .   45 

•<        Sulphide  .       .       52 


PAOB. 

.    52 


EthyL   Sulphite 

"        Valerate   .  44 

Ethylamyl  pinacolln     .  46 

Ethylene.    Bromide    .  50 

Chloride        .  48 
"       Chlo- 

rlnated  .  49 


u 


u 


p. 

Felspar. 

See  Adularia  and  Or- 

thoclase    .       .19,34 

Fluor  spar.    Cubical     .       25 

"  "       Zdnear  .       .    16 

Formic  acid    .      .      .   1  41 


G. 


Gahnite 

.    29 

Galena.    Cubical   .     . 

30 

Linear 

.    18 

Garnet.    Cubical    . 

84 

**         Linear 

.    19 

Gas  carbon 

15 

GUkSB.    Cubical   . 

.    34 

"        Linear 

19 

Gold.    Cubical    . 

.    24 

•*       Linear  .       . 

15 

Graphite 

.    15 

Gypsum.    Cubical 

31 

Linear      . 

.    18 

H. 


Hematite.    Cubical 

"  Linear    . 

Hexyl.    Acetate    . 
Aldehyde     . 
Iodide 
Hornblende.    Cubical 


u 


it 


u 


I. 


28 
17 
43 
4o 
51 
84 


Linear  .  19 
Hydrochlorio  acid  .  .  3D 
Hyponltrlo        "         .       29 


Ice.    Cubical 

.    28 

**      Linear 

.       17 

Idoerase.    Cubical 

.    34 

"            Linear  . 

.       19 

Indium. 

.    14 
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PAOB. 

Iodic  acid        .      .      .31 

Iodine    .       .      •.       .       .22 

*'      Pentoxlde  .      .      28 

Iridlam.        .       .       .       .14 

Iron.  CubUxd  ...       23 

"       Linear       ...    12 

"       Carbonate.  CuJbical  33 

"  "  lAnear    18 

»       Oxides.    Cubical    .    28 

"  Linear,       17 

"       Sulphate  ...    32 

Sulphide.    Cubical   30 

"  Linear    13 

Iron  pyrites      .       .       18,  30 

Isobutyl.    Cyanide       .       47 

"  Iodide      .       .    51 

Isobutyrlc  acid      .       .      41 


(4 


<f 


K. 


Krelttonite  . 


•  . 


.    29 


L. 


Lactose 

liCad.    Cubical 
Linear 
Iodide 
Nitrate 
Oxide 


t< 


•( 


41 


41 


46 

.    22 

.    11.12 

.    16 

.       33 

.    28 


"       Sulphide.  Ciibical   SO 

"  "  Linear    18 

Lead  tetramethyl .      .      53 


M. 

Magnesium.        ...  14 

"            Oxide     .  29 

*'            Sulphate  .  82 
Magnesium  and  Calcium 

Carbonate  ...  83 
Magnesium  and  Ammo- 
nium sulphate    .       .  32 
Magnesium    and  Potas- 
sium sulphate  .      .  82 
Magnetite.    Cubical .       .  28 
Linear       .  17 
Manganese.    Oxide  .       .  28 

Mercury 23 

•♦          Iodide      .       .  16 

"          Oxide     .      .  29 

MethyL    Acetate      .      .  48 

"         Alcohol  .       .  89 

**         Benzoate  .      .  46 

Bromide        •  50 


M 


«4 


44 


rAox. 

MethyL    Butyrate    .     43, 44 

"         Cyanide.      .      47 

"         Formate    .       .42 

.  **         Homotoluylate   46 

Iodide     .       .      51 

Oxalate      .    '  .   45 

Salicylate      .      46 

"         Sulphide    .       .    52 

'*         Bolphocyanlde    52 

**         Valerate  44 

Methylamyl  pinacolln   .    45 

Methylbromacetol        •      60 

Methylene.    Chloride     .    48 

•*  Iodide  51 

Milk  Sugar. 

Bee  Lactose  .       .       .46 
Monochlorobenzol        .       49 


N. 


.    88 

13 


Naphthaline 

Nickel 

Nitre. 

See  Potassium  nitrate  33 
Nitric  acid  ...  31 
Nitrobenzol  .48 

Nittogen.    Oxides  29 

Nitrous  oxide    .       .       .29 


o. 


OH.    Almond  . 

"      Citron . 

••      Olive 

"      Rosewood  . 

"      Turpentine 
Olive  oil 
Orthoclase 
Osmium 
Oxalic  acid 


P. 


47 
88 
47 
88 
88 
47 
34 
14 
45 


Phosphoros.   Oxychlor- 

Ide.     .   S 
Sulpho- 
chloride   :£ 


45 


ia.n 

.        13 


Pinaoolin . 

Platlnlridlom    . 

PlaUnum.    CIiMmI 

**  Linear 

Pleonasie  .      . 

Porcelain.    OtbiecU 

**  Linem 

Potassium.    Chlorate    .  '"> 

•*  Chloride .      -c 

"  Chromates.  32 

*•  Oxalates   ^'» 

»•  Nitrate       .  ^:i 

**  Sulphates      Si. 

Potassium  and  Alami* 

num  sulphate  .   ^ 

Potassium  and  Chromi- 
um sulphate  £ 
Potassium  and  Magnesi- 
um sulphate 
Potassium  and  Zinc  sul- 
phate .... 
Propionic  acid     . 

"  aldehyde 

PropyL    Acetate 
•*        Alcohol    . 
Bromide 
Butyrate . 
Chloride 
Formate  . 
Ipdide  . 
Propionate 
Valerate 
Propylene.    Bromide 
Propyl  phyclte.    Bromo- 

dichlorbydnn  i>'i 

"  "  £ther      4« 

Pyrlte.    Cubical.  .  » 


4« 


44 


•1 


44 


44 


44 


3L» 


41 

4S 
» 

4> 
4* 
U 


4i 

% 


Q. 


Palladium.    Cubical . 

.   23 

Quartz. 

Cubical 

Linear      . 

13 

(4 

Linear 

Paraffine 

.    21 

Pentachlorodlmethyl  . 

49 

Petroleum   . 

.    39 

Pewter       .       ,       .       . 

20 

B. 

Phenol  .     (.      .  *   . 
Phenylamine  . 
Phenyl  cyanide 
Phosphorus. 

"             Bromide 

.    46 

47 

.    47 
24 

.    26 

Rhodium     . 
Rosewood  oU  « 
Ruthenium 
Rutile.    Oibieai 

••            Chloride 

25 

•t 

XAwor 

5 
i: 


•      • 
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S. 


."• 


29 


TAam. 


TAQM. 

Saltpetre. 

See  Potaaslum  nitrate  38 

Selenlam..       ...  11 

Sulphide       .  80 

Senarmontite  ...  29 

81Uca  or  Silicic  aoid 

See  SiUcon  dioxide 

Silicoa 15 

Bromide  •       .  26 

•*      Chloride       .       .  26 

"      Dioxide    CMHeal  29 

••         ZAnear,  17 

Silver.    Otbical      .       .  22 

"       lAnear  ...  11 

Iodide.    Culneal  26' 

"  Linear  .  .16 

Sodlam.   Hyposulphite  32 

Nitrate     .       .  33 

**         Phosphate   .  33 

Soft  coal      .       .       •       .  21 

Solder       .       .     '.       ,  20 

Speculom  metal       •      .  20 

Spinel  mby      ...  29 

Htearieacid.       ...  42 

Stearlne    •       #      .       .  46 

Steel 12 

Strontium  sulphate   Oi- 

bieal  81 
"          ZA- 
near 18 
Salphar.    Cubical  .  22 
"          Linecnr       .       .  11 
Chloride       .  25 
"         Oxides      .       .  28 
Sulphuric  acid       .       .  31  > 
'*        anhydride      .  28 1 


Sulphurous  acid. 

See  Sulphur  dioxide    28 


T. 


Tellurium        ...  11 

Terebene      ....  38 

Thallium  ....  11 

Tin.    Cubical     .       .       24,25 

"       Ldnear    .       .       .15, 16 

«      Chloride    ...  28 

"*      Oxide.    Cubiccd   .  29 

"          "          lAiiear       .  17 

Tinstone.     CiUfical        .  29 

Linear      .       .  17 

Titanic  acid. 

See   Titanium  diox- 
ide      .•       .       17,29 

Titanium.    Chloride       .  26 
Dioxide.  CU- 

biecU  29 

Li- 
near 17 
Toluol        ....  37 
Topaz.    Cubical  ...  34 
"         Linear       .       .  19 
Tourmaline.    Cubical      .  84 
"             Linear    .  19 
Trichlorobenzol ...  49 
Trimethylacetic  acid  .  42 
Trimethyl  carbinol  .   *   .  40 

Hy- 
drate   ....  40 
Turpentine  ....  38 
Type  metal      ...  20 


*t 


M 


V. 


lerl 

Lc  acid 

PA<9B. 

.       41, 42 

M 

aldehyde   . 

.        45 

w. 

Water    .       .       .       .       27,28 

Wax 47 

Wedge  wood  ware     .       .19 
Wood 21 


X. 


Xylenol 
Xylol  . 


.    46 
37 


z. 


Zinc.    OibUxU     ...    23 

Linear  .       .       .    .  14 

**      Oxide.    Cubical    .    23 

••  "  Linear  .       17 

"       Sulphide         .       .30 

Zinc  and  Potassium  sul- 
phate ....  32 
Zinc  blende        .       .       .30 
Zincite.    Cubical    .       .  'J8 
Linear       .       .  17 
Zircon.    Cubical     .       .  34 
*•          Unear  ...  19 


SMITHSONIAN  MISCELIMEOUS  COLLECTIONS. 


PHOTOGRAPHIC  PORTRAITS 


NORTH  AMERICAN  INDIANS 


SMITHSONIAN  INSTITUTION. 


WABHINOTOK; 

SMITHSONIAN   INSTITUTION. 

1861. 


PHOTOGRAPHIC  PORTRAITS 


OP 


NORTH   AMERICAN  INDIANS 


IK  THE  OALLBKT   OP  THB 


SMITHSONIAN  INSTITUTION. 


N  B- — Thft  Yankton  Sioux  at  present  reside  on  a  reseiration  on  the  Missouri 
Biver,  in  Dakota  Territory,  opposite  Fort  Randall. 


ft 

PA-DA-NI-A-HA-HI.  STRUCK  BY  THE  REE. 

Head  Chief  of  the  Yankton  Sioux.     Dakota  T. 

Upper  BllgSOUrls  Dak.  T.  A.  Zeno  Shmdler,  photog., 

WashiugtoD,  1867. 


PSI-CA-NA-KIN-YAN.  JUMPING  THUNDER. 

A  Yankton  Sioux  Chief. 

Upper  Bllssourli  Oak..  T.      Shmdler,  photog.,  Washington,  1867. 


8 

WI-7A-KO-MI.  FEATHER  IN  THE  EAR. 

A  Yankton  Sioux  Chief. 

Upper  MiflSOUri,  Dak*  T.      Shlndler,  photog.,  Washington,  1867. 


BCA-OA-SKAnr,  WHITE  SWAN. 

A  Yankton  Sioux  Chief. 

Upper  Mlsiioari^  Dak.  T*       Shindler,  photog.,  Washington,  1867. 


TO-KAN-WAS-TB,  TOE  PRETTY  ROCK. 

Son  of  a  Yankton  Sioux  Chief. 

Upper  Mlesouris  Dak.  T.       Shmdier,  photog.,  WMhingtoo,  1867. 


6 

WA-JIN-KA,  LITTLE  BIED 

A  Yankton  Sioux  Brave. 

Upper  liIl8§oarl,  Dak..  T.      Shindler,  photog.,  Washingtoo,  1867. 


TO-KA-O-NO-PA,  THE  ONE  WHO  CATCHES  THE  ENEMY. 

A  Yankton  Sioux  Brave. 

Upper  Mlssourly  Dak.  T.      Shindler,  photog.,  Washington,  1867. 


8 
PTE-TAHPA-MA.SA,  THE  IRON  BLACK  BIRD. 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dak.  T.      Shindler,  photog ,  Washington,  1867. 


9 

KNA-8KIN-7A  MA-NI,  HE  WALKS  MAD. 

A  Ilead-SolJier  of  the  Yankton  Sioux. 

Upper  Missouri,  Dak.  T.      Shindler,  photog.,  Washington,  1867. 


lO 

WAN-MDI-SA-PA.  BLACK  EAGLE. 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dak.  T.      Shindler,  photog ,  Washington,  1867. 


11 

WO'AKI-A-TSI-KAN,  LITTLE  THUNDER. 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dak.T.      Shindler,  photog.,  Washington,  1867. 


12 

8I-HA-HAN-8KA.  LONOFOOT. 

A  Yankton  Sioux  Brave.- 

Upper  Missouri,  Dai&»  T.      Shindler,  photog.,  Washington,  1867. 


13 

FRANCIS  JANDRON.  HALF-BBEED. 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dab.  T.      Shindler,  photog  ,  Washtngton,  1867. 


14 

MA.TO-KTI-NANG-MA-NI.       THE  BEAR  THAT  WALKS  LYING 

[DOWN. 

A  Yankton  Sioux  Brave. 

Upper  Missouri,  Dak.  T.     Sbindler,  pbotog.,  Washington,  1867. 


15 

TA-T8AN-OP-KI-AN.  FLYING  PIPE. 

A  Eead-Soldier  of  the  Yankton  Sioux. 

Upper  Missouri,  Dak.  T.      Sbindler,  photog.,  Washington,  1867. 


16 

DSLAURIER,  HALF-BREED. 

A  Yankton  Sioux  Chief. 

Upper  Missouri,  Dak.  T.      Shindler,  photog.,  Washington,  1867. 


It 

TA-TA-KA-WA-KAN,  SACRED  BULL. 

Brul6  Chief. 

Dakota.  Sbindler,  photog.,  Washington,  1867. 


18 

BE-TAN-SI-TAN,  YELLOW  HAWK. 

Sans  Arc  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1867. 


19 

SE-TAN-SI-TAN.  YELLOW  HAWK. 

Sans  Arc  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1867. 


20 

MA-ZA-0-7A-TI,  IRON  NATION. 

Brul6  Chief. 

Dakota*  Shindler,  photog.,  Washiagton,  1867. 


6 

21 

KAH-KAH-TAH-A-KE-AH.  THE  FLYING  BIRD. 

A  Two-Kettle  Sioux  Chief.  * 

Dakota.  Shindler,  photog.,  Wasliington,  1867. 


22 

MA-TA-WA-Tir-MI.  THE  BEAR  THAT  FRIGHTENS. 

A  Yankton  Sioux  Brave,  t 

Upper  Missouri,  Dak..  T.      Shindler.  photog.,  Washington,  1867. 


23 

MA-TA-'WA-YU-MI.  THE  BEAR  THAT  FRIGHTENS. 

A  Yankton  Sioux  Brave. f 

Upper  Missouri,  Dak.  T.      Shindler,  photog.,  Washington,  1867. 


34 

CHUN  KAN-KE-TS8-KA.  THE  SPOTTED  HORSE. 

A  Two-Kettle  Sioux  Chief. 

Dakota.  ,  Shindler,  photog.,  Washington,  1867. 


25 

T0-E:I-7A-WI.KA-KTE,  he  KILLS  FIRST. 

MiniConjou  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1867. 


26 

NA.JI-T77A-KAN,  THE  SACRED  GHOST. 

A  Two-Kettle  Sioux  Brave.  * 

Dakota.  Shindler,  photog.,  Washington,  1867. 


2t 

MA-TO-HO-KAN-TAN-KE,      THE  BEAR  WITH  THE  BIG  VOICE. 

A  Two-Kettle  Sioux  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1867. 

*  Are  two  of  the  eleven  Indians  that  recovered  Mrs.  Jalia  Fright,  Miss  Enma 
Dulej,  and  six  children,  from  hostile  Indians,  near  the  month  of  the  OriBd 
River,  in  November,  1862. 

i  Guide  to  Gen.  A.  Sally's  military  expedition  through  the  "  Bad  Lands  of 
Dakota.  Having  been  shot  through  the  breast  by  the  hostile  Indians,  while  ;n 
an  almost  dying  condition,  he  guided  the  entire  force  of  military  safely  through 
that  country. 


»8 

MA-TO-HO-KAN-TAN-KE,      THE  BEAR  WITH  THE  BIO  VOICE. 

A  Two-Kettle  Sioux  Chief. 

Dakota*  Shindler,  photog.,  Washington,  1867. 


29 

MA-VA-TA-NA-HAN'BKA.  LONO  MANDAN. 

A  Two-Kettle  Sioux  Chief. 

Oak'ota.  Shindler»  photog.»  Washington,  1867. 


30 

PTE-T77A.KAN-NA-GI,  THE  MEDICINE  COW. 

A  Yankton  Sioux  Chief. 

Upper  Missouri,  Dak.  T.       Shindler,  photog  ,  Washington,  1867. 


31 

MA-TA-8A-BE-ZI-A.  THE  SMUTTY  BEAR. 

A  Yankton  Sioux  Chief. 

Upper  Mlssonrly  Dak.  T*      Shindler,  photog.,  Washington,  1867. 


32 

TOW-A-HXr-KA-BA-NO-PA,  TWO  LANCES. 

A  Yankton  Sioux  Chief. 

Copper  Missouri,  Dak.  T.      Shindler,  photog.,  Washington,  1867. 


33 

RED  ENSIGN. 

Chief  of  the  Ki-gu-ksa  Band.     (Santee  Sioux.) 

Age,  50  years. 
Dakota.  Shmdler,  photog.,  Washington,  1867. 


34 

CHO-TAN-KA-SI-DI-NA-PB,  THE  FLUTE  PLAYER. 

Head  Man  of  the  Wak-pe-ton  Dakota.    (Santees.) 

Age.  48  years. 
Dakota*  'Shindler,  photog  ,  Washington,  1867. 


8 


•TE,  THE  8H00TEB. 

Chief  of  the  Be-mi*ni-ca  Band.    (Santees.) 

Age,  45  yean. 
Dakota.  Shindler,  photog.,  WftshiDgtoo,  1867 


86 

RU-SHA-SHA.  RED  LEGS. 

Chief  of  the  Wakpe-ka-te.    (Santees.) 

Age,  55  years. 
Dakota*  Shindler,  photog.,  Washington,  1867. 


8Y 
BAN-TB-TU-DU-TA,  SCARLET  NIGHT. 

Head  Man  of  the  Be-mi-ni-ca  Band.    (Santees.) 

Age,  37  years. 
Dakota.  Shindler,  photog.,  Washington,  1867. 


88 
WA-MDI-KA-WA-MA-NI,        HE  WALKS  FOLLOWING  EAGLES 

Wa-pa-shee  Chief  of  Santees. 

Age,  14  years. 
Dakota.  Shindler,  photog.,  Washington,  1867 


89 

WA-KAN-HDI-SA-PA,  BLACK  LIGHTNING. 

Man  of  Bi-ga-ta-a-tawa  Band.    (Santees.) 

Age,  34  years. 
Dakota.  Sbindler,  photog.,  Waahington,  1867. 


4^ 

ZI-KA-TAN-TO,  BLUB  BIRD. 

s  Wak-pe-ton  Band.    (Santees.) 

Age,  20  years. 
Dakota.  Shindler,  photog.,  Washington,  1867. 


*1 

JXrS-T7NKE>MA-2A,  •  HIS  MAN  HORSE. 

Man  of  Ca-po-cia  Band.    (Santees.) 

Dakota.  Shindler,  photog.,  Washington,  1867. 


9 

43 

0>'WAH-8A  DU-TA,  SCARLET  ALL  OYER. 

Chief  of  the  Ee-ga-ta  0-touwe  Band.    (Santees.) 

Dakota*  Shlndler,  photog  ,  Washiogton,  1867. 


43 

MOK-PI-TU-B-HUA-KU-DAN,     COMING  AMONG  THE  CLOUDS. 

Wak  pe-ton  Band,    (Santees.) 

Age,  18  years. 
Dakota.  Shindler,  photog.,  Washington,  18G7. 


44 

A-KI-CI-TAN-NA-JIN,  THE  STANDING  SOLDIER. 

Man  of  the  Ca-po-cia  Band.    (Santees.) 

Age,  30  years. 
IHllLOta*  Shindler,  photog.,  Washington,  1867. 


45 

"WAK-PI-YU-HDI-NA-JIN,  THE  STANDING  CLOUD. 

Man  of  the  Re-ga-ta  0-tou-we  Band.    (Santees.) 

I>lllLOta«  Shindler,  photog.,  Washington,  1867. 


46 

WA-KAN-NA.  THE  SACRED. 

Man  of  the  Wakpe-ku-te  Band.    (Santees.) 

Age,  18  years. 
Dakota*  Shindler,  photog.,  Washington,  1867. 


41 

JOHN  ROSS. 

Head  Chief  of  the  Cherokees. 

Died  in  Washington,  Ang.  1866. 
Indian  T.  irest  of  Ark.  Shindler,  photog ,  Washington,  1858. 


48 

T8HS-TON  WA-KA-WA  MA-NI,        THE  HAWK  THAT  HUNTS 

[WALKING;  or,  LITTLE  CROW. 

A  Mde-wft  Kan-ton  Sioux. 

Chief  Leader  of  the  Massacre  in  Minnesota,  1862.     (Killed.) 

DalLOta.  Shindler,  photog.,  WashingtoOi^  1858. 

41 
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49 

O  TO- WA,  THE  SUCKER. 

A  Po-to-wa-ta-mi  Councillor. 

KanSiUI.  Shindler,  photog.,  Washington,  1858. 


50 

'Wl-aA-SA-PI,  THE  WHIP. 

A  Chief  of  the  Ponchas. 

Dakota*  Shindler,  photog.,  Washington,  18d& 


51 

HIN-HAN-Dn-TA,  THE  BED  OWL 

A  Chief  of  the  Mde-wa-kan-ton  Sioux. 

Dakota.  Shindler,  photog.,  Washington,  1858 


52 

WZHI  BSAN,  THUNDER  COMING  DOWN  TO  THE  GBOUKD 

A  Po-to-wa-ta-mi  Councillor. 

Kansas.  Shindler,  photog.,  Washington,  1858. 


58 

UPI  T-  T A-HDB-A  TAIL-FEATHER  J0I5SD. 

A  Wa-pe-ton  Sioux  Chie£ 

Dakota.  Shmdler,  photog.,  Washington,  1858. 


54 

MA  ZA  KA-TB-MANI,      HE  THAT  SHOOTS  MEDALS  WALKING 

A  Wape-ton  Sioux  Elective  Chief. 

Dakota.  Shindler,  photog  ,  Washington,  I85S. 


55 

WA-MDI TAH-KA,  >  THE  GREAT  EAGLE. 

A  Mde-wa-kan-ton  Sioux  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1658. 


56 

AT.PXS-TU-TO  KA-TSHA.  THE  OTHER  DAT. 

A  Wa-pe-tbn  Sioux  Warrior. 

Dakota.  Shindler,  photog.,  Washington,  I85& 


11 

HB'HU-TB-DAN,  LITTLE  SHORT  HORN. 

A  Si-si-ton  Sioux  Warrior. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


58 
PSI-KA-'WA-KIN-YAN,  JUMPING  THUNDER. 

A  Yankton  Sioux  Warrior. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


59 

A-HA'KA  MA-NI,  THE  WALKING  ELK. 

A  Yankton  Sioux  Warrior. 

Dakota.  Shindler,  photog  ,  Washington,  1858. 


60 

MA-ZHA  O  ZHA  ZHAN.  TRANSPARENT  IRON. 

A  Mde-wa-kan-ton  Sioux  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


61 

MO-KAHOKA.  FISH  RISING  ABOVE  THE  WATER. 

Principal  Chief  ot  the  Sacs  and  Foxes. 

Kansas.  Shmdler,  photog. ,  Washington,  1858 


63 

NIS-SHADU  SI  DI  TEZI-KA,       THE  CHIEF  WHOM  THEY  LOOK 

[UPON. 

Principal  Chief  of  the  Republican  Pawnees. 

Mebraska.  Shindler,  photog.,  Washington,  1858. 


63 

NA-SA-'WA-K'WUT.     THE  BEAR  IN  THE  FORK  OF  A  TREE. 

Principal  Chief  of  the  Sacs  and  Foxes. 

Kansas.  Shindler,  photog.,  Washington,  1858. 


64 

PI-TA-KE-8HA-A-DX7,  MAN-AND-CHIEF. 

Principal  Chief  of  the  Pawnees. 

jf  ebraska.  Shlndler,  photog  ,  Washington,  1858. 
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65 

LAHAK-TAN-DU-HB-SHA  ADU.         MEDICINE  PIPE  CHIEF. 

Chief  of  the  Grand  Pawnees. 

Nebraska.  Shindler,  photog.,  Washington,  1858. 


NB-SHA-RH-RU-RB-RA  HI-KX7TE,  THE  BRAVE  CHIEF 

A  Republican  Pawnee  Chief. 

IVebragfca.  Shindler,  photog.;  Washington,  185a 


HE  .HA  KA  MAZ  A.  IRON  ELK. 

A  Mde-wa-kan-ton  Sioux  Warrior. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


68 

PUa-A-NO-KE-BHICK,  HOLE  IN  XH£  DAY. 

Head  Chief  of  the  Chippewas. 

IflinneBOta.  Shindler,  photog.,  Washington,  1858 


69 

HE'KA-KA  NANG-ZHE  THE  STANDING  EIX 

A  Yankton  Sioux  Warrior. 

Dakota*  Shindler,  photog  ,  Washington,  1858. 


70 

LA  KA-KO,  THE  GRAY  FOI 

A  Chief  of  the  Sacs  and  Foxes. 

K^aiisas.  Shindler,  photog.  j  Washington.  1858 


811 

A  Mde-wa-kan-ton  Sioux  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1858. 


OH-LACH-TA  MIKO.  BILLY  BOWLEGd 

A  Seminole  Chief. 
Indian  T.  i^est  of  Ark*  Shindler,  photog.,  Washington,  185& 


13 

VS 

TI-RO-T770T-KA-TO-HI7K,  THE  CONQUEBOR. 

A  Grand  Pawnee  Chie£ 

Shindler,  photog.,  Waflihington,  1858. 


14 

LA-TANO-KA-TANa-KE,  THE  BTTNNING  BULL. 

A  Yankton  Sioux  Warrior. 

Dakota.  Shindler,  photog.,  Washington,  1868. 


75 

KI-NI-I-KA,  BUFFALO  BULL. 

A  Grand  Pawnee  Warrior. 

If  ebraslLa*  Shindler,  photog.,  Washington,  1858. 


V6 

PA-DA-NO-A-PA-PB.  HE  WHOM  A  BOCKAWEE  STRUCK. 

Head  Chief  of  the  Yankton  Sioux. 

Dakota*  Shindler,  photog.,  Washington,  1858. 


It 

BATTIiB  BETT77I1I1N  PONKA8  AND  SIOUX. 

Painted  by  TO-TAY-GO-NAl  ^standing  buffalo),  a  joung  Ponka  Warrior. 


18 
COIi.  FITCHL7KN. 

A  Choctaw  Delegate. 

CllOCtai^  JVatlon*  Shindler,  photog.,  WasMngton,  1868. 


•T9 


RZSV.  ISRABL  F0L80N. 

A  Choctaw  Delegate. 

CbOCtaiiV  IVatlon*  Shindler,  photog.,  Washington,  1868. 


80 

A  CHIEF  OF  THE  OBAQE  INDIANS. 

Kansas.  Shindler,  photog.,  Washington,  1868. 
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GROT7P  OF 
Nebraska. 


81 

INDIAN  CHIEFS. 

Shindler,  photog.,  Washington,  1868. 


82 

80BITA. 

Head  Chief  of  the  Capote  Utaa,  and  Brother  of 
Carrisa,  Head  Chief  of  the  Utas,  Colorado  T. 

NeiV  niexiCO*  Shindler.  pbotog  ,  Washington,  1868. 


88 

8HINO  and  MANULITO. 

Chiefs  of  the  Navajo  Indians. 

Ne\l¥  niexiCO*  Shindler,  photog.,  Washington,  186& 


NI-CO-ROD, 


Colorado. 


Colorado* 


SHU-RI-PI, 


Colorado. 


CHIP-PIN, 


Colorado. 


KE-O-KXTK. 
Kansas. 


84 

GREEN  LEAF. 

A  Uta  Chief, 

Shindler,  photog.,  Washington,  1868. 


85 

BLACK-TAIL  DEEB. 

A  Uta  Chief. 

Shindler,  photog.,  Washington,  1868. 


86 

LODGE  POLE'S  SON. 

A  Uta  Chief. 

Shindler,  photog.,  Washington,  1868. 


8t 

ALWAYS  RIDING 

A  Uta  Chief. 

Shindler,  photog.,  Washington,  1868. 


88 

Head  Chief  of  the  Sacs. 

Shindler.  photog.,  Washington,  186& 
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89 

WA-COBCMO. 

A  Brave  of  the  Foxes. 

Kansas.  Shindler,  photog.,  Washington,  1868. 


90 

Head  Chief  of  the  Foxes. 

Kansas.  Shindler,  pbotog.,  Washington,  1868. 


91 

MO-KO-HO-KO,  FISH  RISING  ABOVE  THE  WATER. 

A  Chief  of  the  Sacs. 

Kansas.  Shindler,  photog.,  Washington,  1868. 


93 

X7K-WKA-HO-KO.  FISH  FLOATING  TO  THE  SHORE. 

A  Chief  of  the  Sacs. 

Kansas.  Shindler,  photog.,  Washington,  1868. 


93 

A  Chief  of  the  Sacs. 

Kansas.  Shlndler,  photog.,  Washington,  1868. 


94 

GROXTP  OF  FOUR  PONKA  CHIEFS. 

No.  1.   ASH-NOM-E-KAH-GA-HE,  LONE  CHIKP. 

'*     2,  TA-TON.GA,  UN-ZHB,  STANDING  BUFFALO. 

"     3.   WAH-GA-SAPI.  THE  IRON  WHIP 

•      "     4.  WAST-EHCOMMA-NI  FAST  WALKER. 

Dakota.  Shindler,  photog,,  Washington,  1868. 


95 

on  MA-TA  ABI-TU-TA.  WAR  EAGLE. 

An  0-ga-la-la  Chief. 

Dakota.  Shindler,  photog.,  Washington,  1868. 
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COL.  LEWIS  DOWNING. 

Head  Chief  of  the  Cherokees. 

nierokee  IfaUon.  Shlndler,  photog.,  WashiDgton,  1868. 


97 

CAPT.  SCRAPER. 


A  Cherokee  Delegate. 

Cherokee  Nation*  Shindler,  photog.,  Washington,  1868. 


J.  BORUM  DAVIS. 

A  Cherokee  Delegate. 

Cherokee  Nation.  Shindler,  photog.,  Washington,  18ea 


f»9 

SAMX7EL  SMITH. 


A  Cherokee  Delegate. 

Cherokee  Nation.  Shindler,  photog.,  Washington,  186& 


lOO 

COL.  ADAIR. 

A  Cherokee  Delegate. 

Cherokee  Nation*  Shindler,  photog.,  Washington,  1868. 


lOl 

B.  a  REESE. 

A  Cherokee 'Delegate. 

Cherokee  Nation.  Shindler,  photog.,  Washington,  1868. 


102 

FAUNCEWAT  BATTICE. 


A  Choctaw  Delegate. 

ChOCtair  Nation.  Shindler,  photog.,  Washington,  1868. 


108 

WAR  DANCE  OF  THE  TANKTON  SIOUZ. 

Dakota.  Shindler,  photog.,  Washington,  1861 


17 

104 

GROUP  OF  FOUR  UTAH  INDIANS.    See  Nos.  84,  85,  86,  87. 
Colorado*  Shindler,  photog.,  Washington,  1868. 


8.  W.  PERR7MAN. 


105 


A  Creek  Delegate. 


G.  W.  STIDHAM. 


106 

A  Creek  Delegate. 


lOV 

AMBROSIO  ABEITA,«  EX-QOVERNOR  OF  ISLETA. 

Pueblo  Indian. 

Neir  Mexico.  Shindler,  photog.,  Washington,  1868. 


108 

ALEJANDRO  PADILLA,    *  GOVERNOR  OF  ISLETA. 

Pueblo  Indian. 

iVeir  Mexico.  Shindler,  photog.,  Washington,  1868. 


109 

PAHDaKAH^AH-LE. 

A  Kaw  or  Kansas  Indian. 

Kansas.  A.  Gardner,  photog.,  Washington,  1867. 


Kansas. 


llO 

Kaw  Indian. 

A.  Gardner,  photog.,  Washington,  1867. 


NO 


Kansas. 


Ill 

Kaw  Indian. 

A.  Gardner,  photog.,  Washington,  1867. 


•  Abeita  is  Peventy-eight  years  of  age,  and  very  wealthy.  Dnring  the  rehelHon 
he  loaned  to  the  goTernment  oflSoials  in  New  Mexico  one  hundred  thousand  dol- 
lars in  gold  and  silrer  to  poy  our  troops  stationed  there. 

2 


AHLBGA-WAH. 


18 
112 


Kaw  Indian. 

Kansas*  A.  Gardner,  photog.,  WuMngton,  1867. 


ISHTA-LA-SEA. 


113 


Kaw  Indian. 

Kansas*  A  Gardner,  photog.,  Washington,  18C7. 


WA-TE-IN-GAH. 


114 


Kaw  Indian. 

Kansas*  A.  Gardner,  photog.,  Waahington,  1867. 


115 

KAH-DB-GAH-'WAH-TB.AN.aAH  HO. 

Kaw  Indian. 

Kansas*  A.  Gai^ner,  photog.,  Washington,  18C7. 


116 

WA-KA-TE,  THE  SHOOTER. 

A  San  tee  Chief. 

» 

A.  Gardner,  photog.,  1867. 


IIV 

MA-TOKTI-NANG-AIANI,  THE  BEAR  THAT  LIES  DOWK. 

A  Yankton  Sioux  Brave. 

Dakota*  A.  Gardner,  photog.,  Washington,  I8G7. 


lis 

WAN-MDI-SA-PA,  BLACK  E.\6L£. 

A  Yankton  Sioux  Brave. 

OalLOta*  A.  Gardner,  photog.,  Washington,  1867. 


119 

KB-O-KUK. 

Ilead  Chief  of  the  Sacs. 


A.  Gardner,  photog.,  Washington,  1867. 


19 

ISO 

MA-ZA-O-TA-TI,  IRON  NATION. 

Head  Chief  of  the  Bruld  Sioux. 

Dakota*  A.  Gardaer,  photog.,  Washington,  1867. 


131 

[Name  lost.] 

A.  Gardner,  photog ,  Washington,  1867. 


133 

PTE-'WA-KAN-NAOI,  MEDICINE  COW. 

A  Yankton  Sioux  Chief. 

A.  Gardner,  photog.,  Washington,  1867. 


133 

8E-TAN  SI-TAN,  YELLOW  HAWK. 

A  Sans  Arc  Chief. 

Upper  Mlssoarl*  A.  Gardner,  photeg.,  Washington,  1867. 


134 

WA-BA-8HA,  RED  ENSIGN. 

Head  Chief  of  the  Santee  Sioux. 

A.  Gardner,  photog.,  Washington,  1867. 


135 

MA  ZA-O-YA-TI,  IRON  NATION. 

Head  Chief  of  the  Brul^  Sioux. 

A*  Gardner,  photog.,  Washington,  1867. 


136 

MA-VA-TA-NA  HANS-KA,  LONG  MANDAN. 

Head  Chief  of  the  Kettle  Sioux. 

DalLOta*  A.  Gardner,  photog.,  Washington,  18C7. 


137 

WA-JIN-KA  and  SI-HA-HAN-SKA,  THE  BIRD,  and  LONG  FOOT. 

Yankton  Sioux  Brave. 

Dakota*  A.  Gardner,  photog.,  Washington,  1867. 
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138 

WA-JZN-KA»  THE  BIBD. 

YanlstoQ  Sioux  Brave. 

Dakota.  A.  Qardner,  photog.,  Washington,  1867. 


139 

SI-HA-HAN-SKA,  LONG  FOOT. 

Yankton  Sioux  Brave. 

Dakota*  A.  Gardner,  photog.,  Washington,  1867. 


ISO 

LONG  FOOT. 

Yankton  Sioux  Brave. 

Dakota*  A.  Gardner,  photog.,  Washington,  1867. 


131 

HAL-AL-HO-SOTB,  LAWTEB. 

Head  Chief  of  the  Nez-Percez. 

IdallO*  Shlndler,  photog.,  Washington,  1868. 


133 

JASON. 

Chief  of  the  Nez-Percez. 

Idaho*  Shindler,  photog.,  Washington,  1868. 


138 

TA-MO-aON,  TIMOTHY. 

Chief  of  the  Nez-Percez. 

Idaho  Shindler,  photog.,  Washington,  1868. 


SAMPSON  FOLSOM. 

A  Choctaw  Delegate. 

Shindler,  photog.,  Washington,  1863. 


Pl-SmO,  GAME. 

A  Kaw  Indian. 

Kansas*  Shindler,  photog.,  Washington,  1868. 


pi-aiNG, 


ILansas. 


BTe^vr  Mexico. 


BTe^vr  Mexico. 


Ne^vr  Mexico. 


Ne^vr  Mexico. 


Kansas* 
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133a 

QAME. 

A  Kaw  Indian. 

Shindler,  pbotog.,  Washington,  1868. 


134 

/A  Navajo  Chief. 

Copied  bj  Shindler,  Washington,  1868. 


135 

A  Navajo  Boy. 

Copied  bj  Shindler,  Washington,  1868. 


136 

Two  Navajo  Boys.    * 

Copied  by  Shindler,  Washington,  1868. 


137 

A  Navajo  Chief. 

Copied  by  Shindler,  Washington,  1868. 


138 

A  Sioux  Indian. 

Copied  by  Shindler,  Washington,  1868. 


189 


PO-NB-NO-PA-SHB.  JOSEP. 

Chief  of  the  Big  Hill  Band,  Osage  Tribe. 

Copied  by  Shindler,  Washington,  1868 


WO-HA-AR.BAR. 


ILansasi 


140 

An  Osage  Brave. 

Copied  by  Shindler,  Washington,  1868. 


22 


141 


Kansas. 


•An  Osage  Chief. 

Copied  bj  Shindler,  Washington,  1868. 


NO-PA-WAL-LA. 


Kansas. 


Kansas. 


Kansasi 


Kansas. 


142 

An  Osage  Brave. 

Copied  bj  Shindler,  Washington,  1868. 


148 

A  Group  of  Osages. 

Copied  by  Shindler,  Washington,  1868. 


144 

A  Choctaw  Squaw. 

Copied  by  Shindler,  Washington,  1668. 


145 

A  Creek  Indian. 

Copied  by  Shindler,  Washington,  1868. 


Kansas. 


Kansas. 


Kansas. 


146 

A  Choctaw  Indian. 

Copied  by  Shindler,  Washington,  1868. 


147 

A  Choctaw  Indian. 

Copied  by  Shindler,  Washington,  1868. 


148 

Two  Choctaw  Indians. 

Copied  by  Shindler,  Washington,  1868. 


Tezas« 


Texa.8« 


ILansasi 
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149 

A  CamaDche  Chi^f. 

Copied  by  Shindler,  Washington,  1868. 


150 

A  Camanche  Girl. 

Copied  by  Shindler,  Washington,  1868. 


151 

Two  Choctaw  Girls. 

Copied  hy  Shindler,  Washington,  1868. 


16ft 

A  Chickasaw  Indian. 

Copied  by  Shindler,  Washington,  1868. 


153 

An  Osage  Chief. 

Copied  by  Shindler,  Washington,  1868. 


154 

Fo'ur  Arrapahoe  Chiefs. 

Copied  by  Shindler,  Washington,  1868. 


ILansas. 


KO-SHE-SE-GIiO. 


ILansast 


155 

A  Choctaw  Indian. 

Copied  by  Shindler,  Washington,  1868. 


156 

An  Osage  Brave. 

Copied  by  Shindler,  Washington,  1868. 


Ransas. 


15? 

An  Osage  Brave. 

Copied  by  Shindler,  Washiugton,  1868. 
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158 


Kansas* 


Senior,  WATCHFUL  FOX. 

Head  Chief  of  the  Sacs  and  Foxes. 

Copied  bj  Shindler,  Washington,  1868. 


159 

E:ZS0-KX7K,  Junior,  WATCHFUL  FOX. 

Head  Chief  of  the  Foxes. 
Kansas.  Shindler,  photog.,  Washington,  1S68. 


160 

KEO-KUX,  Son  of  Keo-kuk,  Jr.,  age  14  yearo, 

« 

Kansas*  Shindler,  photog.,  Washington,  186S. 


TA-TOW-OU-DO-SA. 

A  Pawnee  Brave. 
Omalia* 


161 

PRAIRIE  CHICKRN. 

Height  5  ft.  11  in.;  aged  28  years. 

Copied  bj  Shindler,  Washington,  1868. 


169 


A  Pawnee  Squaw.    Wife  of  Ta-tow-ou-do-sa.    Height  5  ft. 

7  in. ;  age  25  years- 
Omaha*  Copied  by  Shindler,  Washington,  1868. 


OmaUa* 


163 

A  Pawnee  Squaw. 

Copied  by  Shindler,  Washington,  186S. 


Omaha* 


164 

A  Pawnee  Brave. 

Copied  by  Shindler,  Washington,  18u5. 


165 


Two  Pawnee  Scouts  in  Government  service. 

Omaha*  Copied  by  Shindler,  Washington,  1868. 


25 

166 

Moqui  Delegation  to  Brigham  Young,  1863. 

Utall.  Copied  by  Shindler,  WaahiDgtoD,  1868. 


167 

A  Montank  Indian. 

Copied  by  Shindler,  Washiugton,  1868. 


168 

A  Montank  Indian. 

Copied  bj  Shindler,  Washington,  1868. 


169 

Loretta  Indians.    The  Francois  Family,  three  generations. 

Copied  by  Shindler,  Washington,  1868. 


ItO 

Group  of  neren  Indians  presented  to  tbe  Smithsonian  Institation  by  Moj.  Ilenry 
Franklin,  U.  S.  Indian  Agent,  through  Dr.  E.  Palmer. 

KBECHIE  INDIAN. 

A-WAR-HE.    A  Pawnee. 

BLACK  BEAVER.    A  Delaware  Chief. 

LONGHORN. 

AS-SA-DA-WA.    Chief  of  the  'Witchitaa. 

KNE.TVA-KA-SETS.    A  Keechie  Chie£ 

POSSUM. 

Copied  bj  Shindler,  Washington,  1868. 


171 

Camp  of  Arrapahoes. 

Copied  by  Shindler,  Washington,  1868. 


ita 

KEO-KUK,  Junior,  WATCHFUL  FOX. 

Head  Chief  of  the  Foxes. 

Ransas*  Shindler,  photog.,  Washington,  1868. 
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26 

1T3 

KEO-KXTK  AND  HIS  SON  CHARLES. 


ILansas* 


Shiodler,  photog.,  Washington,  18G8. 


174 


KWA-KTTSTA-OUF-FE-KTTSrA 


HLansas* 


DEAD  INDI.\.N. 

A  Fox  Chief. 

Shindler,  photog.,  Washington,  1868. 


MAN-A-TO-TTSTAH. 


Kansas. 


175 

MANY  SCALPS. 

A  Fox  Chief. 

Shindler,  photog.,  Washington,  1868. 


176 


O-TA-DAN, 


Miititesota* 


PLENTY. 


Copied  by  Shiudler,  Washington,  186^. 

Taken  prisoner  by  the  militarj  expedition  under  oommand  of  Brig. 
Gen.  Siblej,  1863. 

ITT 

Sioux  Dandy. 

Hinnesota*  Copied  by  Shindler,  Washington,  1S6S. 


1T8 

PA-HA-U-ZA  TAN-KA,  THE  GREAT  SCALP  TAKER. 

A  Sioux. 
Minnesota.  Copied  by  Shindler,  Washington,  186s 

The  sixteen  feathers  in  headdress  indicate  the  number  of  scalps  taken. 


1T9 


WA-KAN-O-THAN-THAN, 


MEDICINE  BOrrlE. 


Minnesota*  Copied  by  Shindler,  Washington,  1868. 

Executed  at  Fort  Snelling,  Not.  11, 1863,  for  participating  in  th«  vaa- 
aacre  of  1862. 


27 

ISO 

BIG-RIB. 

A  Sioux  Chief.    The  second  in  rank  to  Eed  Cloud. 

lUinnesota.  Copied  bj  Shindler,  Washington,  1868. 


181 

OLD  BETS. 

A  Sioux  Squaw. 

miiinesota.  Copied  bj  Shindler,  Washington,  1868. 

Who  win  be  long  remembered  with  gratitude  by  man/  of  the  captives 
for  her  kindness  to  them  while  amongst  the  Sioux,  1862. 


182 

A  Drawing  made  by  a  Camanche  Indian. 

Copied  bj  Shindler,  Washington,  1869. 


183 

A  Drawing  made  by  a  Camanche  Indian. 

Copied  bj  Shindler,  Washington,  1869. 


184 

A  Drawing  made  by  a  Kiowa  Indian. 

Copied  by  Shindler,  Washington,  1869. 


185 

A  drawing  made  by  a  native  Winnebago, 

Representing  the  battle  at  White  Hill  between  Gen.  Sully  and  the  Sioux. 

Copied  by  Shindler,  Washington,  1869. 


186 

^  a  Clallam  Man. 

SOUSCITSA.  Li,  Wife,  |  chemakum  Females. 
WILTOH,  his  Sister,        ) 

Pone  Townsend,  W.  T.^  I860. 

Copied  by  Shindler,  Washington,  1869. 


18Y 

WA'W-PAW-KO-LAS-KA,  BIG  BEAR. 

A  Chief  of  the  Sacs  and  Foxes. 

Missouri*  Shindler,  photog.,  Washington,  1869. 


28 


^70-A-FA-NA-MA,  or  Mo-less,  WHITE  FISH. 

Head  Chief  of  the  Sacs  and  Foxes. 

Blissouri*  Shiudler,  photog.,  WasUington,  1869. 


189 

KO-SHI-WA7,  THE  SEA. 

A  Chief  of  the  Sacs  and  Foxes. 

Blissouri.  Shindler,  photog.,  Wasliington,  lSu9. 


190 

SAC-A-PEB,  SHELL  FISH. 

A  Chief  of  the  Sacs  and  Foxes. 

Blissouri.  Shindler,  photog.,  Washington,  1869. 


191 

WO-A-FA-NA.KA-NA-KA,    BEAR  EATING  ACORNS  UP  A  TBEK 

(Or  George  Gomez,  U.  S.  Interpreter.) 

Sacs  and  Fox. 

HiMOlirl*  Shiudler,  photog.,  Washington,  1S69. 


193 

A  Group  of  three  Sac  and  Fox  Chiefs. 

Missouri*  ^hindler,  photog.,  Washington,  1B69. 


193 

NA-OA-WASH,  BRITISH. 

Head  Chief  of  the  lowas. 

Missouri.  Shindler,  photog.,  Washington,  1869. 


194 

MA-HB,  KNIFE. 

An  Iowa  Chief. 
Missouri.  Shindler,  photog.,  Washington,  1869. 
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195 


TAR-A-KU, 


JVIissoori. 


DEER  HAM. 

An  Iowa  Chief. 

Shindler,  photo^;.,  Washington,  1869. 


196 


TO-HTJ, 


Missouri. 


BRIAR. 


An  Iowa  Chief. 

Shindler,  photog.,  Washington,  1869. 


19-7 


KI.HE.KA.IN.OA, 


Missouri. 


LITTLE  CHIEF. 


An  Iowa  Chief. 

Shindler,  photog.,  Washington,  1869. 


198 


KRA.TI1N.TA.WAT, 


Missouri. 


BLACK  HAWK. 


An  Iowa  Chief. 

Shindler,  photog.,  Washington,  1869. 


BIG  BRAVE. 


199 

PA-HATCH,  or  Elisha  Dorean,  U.  S.  Interpreter, 

An  Iowa  Brave. 

Missouri.  Shindler,  photog.,  Washington,  1869. 


200 

Group  of  lowas,  Agents  and  Interpreters. 

Missouri.  Shindler,  photog.,  Washington,  1869. 


CHXTN-EH-HOB, 


201 


MEDICINE  HORSE. 


An  Othoe  Chief. 

Shindler,  photog.,  Washington,  1869. 


20a 


BUFFALO  CHIEF. 


T6HE.OANa.EH.KI-HI, 

An  Othoe  Chief. 

IVeliraslLa.  Shindler,  photog.,  Washington,  1869. 


30 
B.  BARNABI,  U.  S.  Indian  Interpreter. 

A  Half  Breed. 

Neliraska*  Shindler,  photog.,  Washington,  1869. 


a04 

DA-NU-WA-IN-GA,  LITTLE  PIPE. 

A  Young  Othoe  Chief. 

Neliraska.  Shindler,  pbotog.,  Washington,  1869. 

WA.IN.aA,  PIPE  STEM. 

A  Young  Othoe  Chief. 

IVeliraska*  Shiudler,  photog.,  Washington,  1869. 


306 

OC.TA.HA.aASH.HA.ZO,  SAND. 

A  Creek  Indian. 

Arkansas  RiTer.  Shindler,  photog.,  Washington,  1869. 


207 

GA-TON-ZHI,  LITTLE  TIGER. 

A  Creek  Indian. 

Arkansas  RiTer.  Shindler,  photog.,  Washington,  1869. 


308 

KE.TA-aA.EL^.IIISS,  or  David  Zlbeo,  HOMOXI. 

A  Miami  Delegate. 

Shindler,  photog.,  Washington,  1869. 


209 

LUM-El-KOM-MOA,  THE  RISING  OBJECT. 

A  Miami  Chief. 

Kansas.  Shindler,  photog.,  Washington,  1869.       j 


310 

A.TSHE.QOUa.GTA,  or  J.  B.  Koubidonx,  TURTIiL 

A  Miami  Chief. 

Kansas.  Shindler,  photog.,  Washington,  1869. 


31 

311 

MI-TO-SAK-TA,  or  Thomas  Miller,  INDIAN. 

A  Miami  Delegate. 

Kansas.  .  Shindler,  pbotog.,  Washington,  1869. 


313 

A-WOA-SA-PI,  or  Joe  Dick,     '  BISIN6  SUN. 

A  Miami  Delegate. 

Kansas.  Shindler,  photog.,  Washington,  1869. 


313 

WOA-PE-MAN-GOA,  or  Thomas  Richardville,  WHITE  LOON. 

A  Miami  Delegate. 

Kansas.  Shindler,  photog.,  Washington,  1869. 


314 

A-SHE-BHEP.PI.SAN,  or  W.  Quinn,  LITTLE  DUCK. 

A  Miami  Delegate. 

Kansas*  Shindler,  photog.,  Washington,  1869. 


315 

A  Group  of  the  Miami  Delegation. 

Kansas.  Shindler,  photog.,  Washington,  18G9. 


316 

WA-^77A-8I-8I-MO,  or  Graham  Rodgers. 

Head  Chief  of  the  Shawnees. 

Kansas.  Shindler,  photog.,  Washington,  18 G9. 


311 

H.  F.  A.  RODGERS. 

Counsellor  of  the  Shawnees. 

Kansas.  Shindler,  photog.,  Washington,  1869. 


318 

CHARLES  DUCKER. 

Second  Chief  of  the  Shawnees. 

Kansas*  Shindler,  photog.,  Washington,  1869. 


32 

319 

CHZI.PO.8WA,  or  Henry  Clay,  LIGHTNING. 

An  Ottawa  Counsellor. 

Kansas*  Bhindler,  pliotog.,  Washington,  1S69. 


330 

I,  or  John  Wilson. 

Chief  of  the  Ottawas. 

Kansas.  Shindler,  photog.,  Washington,  1869. 


331 

SHA-FON-DA,  or  James  Wind,  PASSING  THROUGH. 

Judge  of  the  Ottawas. 

Kansas.  Shiudler,  photog.,  Washington,  1869. 


323 

NAW.SWA.KE-SHICK:.  or  William  Hurr,  HALF-DAT. 

United  States  Interpreter. 

Kansas.  Shindler,  photog.,  Washington,  1869. 


333 

B.  L.  LE  FLORE. 

Ex  Governor  of  the  Choctaw  Nation. 

Half-breed — Father  French ;  Mother  a  Choctaw. 
Kansas.  Shindler,  photog.,  Washington,  1869. 


334 

PETER  FOLSON. 

Ex  District  Chief  of  the  Choctaw  Nation. 

Father  White ;  Mother  a  Choctaw. 
Kansas.  Shindler,  photog.,  Washington,  1869. 


335 

SAMUEL  GARLAND. 

Ex  Principal  Chief  of  the  Choctaws, 

Father  Irish ;  Mother  a  Choctaw. 
Kansas.  Shindler,  photog.,  Washington,  1669. 


33 


336 

ALLEN  WRIGHT. 

Present  Principal  Chief  of  the  Choctaw  Nation. 

Kansas.  Sbindler,  photog  ,  Washington,  1869. 


Kansas. 


KE-O-KUK, 


Kansas. 


BUM-BE-SUK. 


Kansas. 


MA-UEZI, 


Missouri. 


Kansas. 


NO.HI2.IN.aA. 


IMissouri. 


OP.PO-NOOS, 

Kansas. 

3 


237 


A  Chickasaw  Delesrate. 


J.  D.  JAMES. 


Shindler,  photog.,  Washington,  1869. 


338 

WATCHFUL  FOX. 

A  Sao  and  Fox  Brave. 

Copied  hy  Shindler,  Washington,  1869. 


339 

A  Sac  and  Fox. 

Copied  hy  Shindler,  Washington,  1869. 


KNIFE. 


330 

An  Iowa  Brave. 

Copied  hy  Shindler,  Washington,  1869. 


331 

LONaHORN. 

A  Sac  and  Fox  Chief. ' 

Copied  hy  Shindler,  Washington,  1869. 


333 

An  Iowa  Chief. 

Copied  hy  Shindler,  Washington,  1869. 


333 

CHILDREN  CHIEF. 

A  Sac  and  Fox  Chief. 

Copied  hy  Shindler,  Washington,  1869 


34 

384 

NO.HE-INOA 

An  Iowa  Chief. 

missourl. 

Copied  by  Shindler,  WashiDgton,1869. 

335 

NO-HB.INOA. 

An  Iowa  Chief. 

missouri. 

Copied  by  Shindler,  WashiDgton,  lb69. 

336 

Sioux  Indians  disposing  of  their  Dead. 

Copied  by  Shindler,  Washington,  1869. 


331 

An  Indian  looking  down  from  a  Rock. 

Copied  by  Shindler,  Washington,  1S69. 


338 

A  Sioux  Indian. 

Copied  by  Shipdler,  Washington,  1869. 


339 

FRIDAY. 

A  .Chief  of  the  Arrapahoes. 

Copied  by  Shindler,  Washington,  1809. 


Kansas. 


340 

LITTLE  BEAB, 

A  Chief  of  the  Kansas  Tribe. 

Copied  by  Shindler,  Washington,  ISb^. 


GOOE. 


]9Iissoiiri« 


341 

A  Sioux  Chief.  « 

Copied  by  Shindler,  Washington,  IS^* 
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242 


RED  PLUME. 

A  Chief  of  the  Black  Feet  Indians, 

Montana.  Copied  by  Shindler,  WashiugtoD,  1869. 


Colorado. 


243 

HIGH  TOES. 

A  Chief  of  the  Cheyennes. 

Copied  by  Shindler,  Washington,  1869, 


244 


BLACK  ELK. 


]9Ii880uri. 


Head  Chief  of  the  Othoes. 

Copied  by  Shindler,  Washington,  1869. 


245 


GREAT  BEAR. 


A  Chief  of  the  Delawares, 

Copied  by  Shindler,  Washington,  1869. 


246 

A  Chippewa  Wedding. 

Copied  by  Shindler,  Washington,  1869. 


241 

PO.(K>-inE3-KZ2-8HICK:,  HOLE  IN  THE  DAY. 

A  Celebrated  Chippewa  Chief. 

Hinnesota*  Copied  by  Shindler,  Washington,  1869. 

Assassinated  May,  1868,  at  Crow  Wing,  Minnesota,  by  three  Beech  Lake  Indians. 


248 

KISH.KA-NA-KXTT,  STUMP. 

Chief  of  the  Mille  Lac  Chippewas. 
Minnesota*  Copied  by  Shindler,  Washington,  1869. 


249 

MIS-KO-PE-NEN-SHB,  BED  BIRD. 

Chief  of.the  Lake  Winnipeg  Band  of  Chippewas. 
Minnesota.  Copied  by  Shindler,  Washington,  1869. 
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350 


AH-HA-SHA-WB-SZE-SHIK,  CROSSINQ  SKY. 

Chief  of  the  Rabbit  Lake  Chippewas. 

MiillieftOta.  Copied  hy  Shindler,  WashingtoD,  1869. 


NAW.WB.KIU8HIB; 


351 

NOONDAY. 

A  Chippewa  Chief. 

Copied  by  Shindler,  Washington,  1S69. 


352 

NAH-atTN-EH-aAW-BO'W,  STANDING  FORWARD. 

A  Chief  of  the  Rabbit  Lake  Chippewas. 

jninnesota*  Copied  by  Shindler,  Wasbingtoo,  1669. 


Vtali. 


353 

Two  Shoshonee,  or  Snake  Indians. 

Copied  by  Shindler,  Washington,  1869. 


354 


CHARLEY. 


Vtali. 


A  Snake  Indian. 

Copied  by  Shindler,  Washington,  1869. 


355 

WASH-A-KEB. 

Principal  Chief  of  the  Shoshonees. 

Utall.  Copied  by  Shindler,  Washington,  1869. 


Utah. 


356 

Two  Shoshonees. 

Copied  by  Shindler,  Washington,  1869. 


Vtalit 


357 

Two  Shoshonees. 

Copied  by  Shindler,  Washington,  1869. 


87 

A  Sioux  Chief. 

Omalia.  Copied  by  Shindler,  Washington,  1869. 


259 

TALL  THEE. 

Skull  of  a  Tonkaway  Indian. 

Indian  Territory.  Shindler,  photog.,  Washington,  1869. 

This  was  a  noted  medicine  man,  and  was  feared  to  bo  great  an  extent  that  the 
tribe  accused  him  of  being  a  witch,  and  one  night  a  party  shot  him  in  his  lodge. 


360 

A  Skull  of  a  Tonkaway  Chief. 
Indian  Territory*  Shindler,  photog.,  Washington,  1869. 

Killed  in  battle,  1861,  near  old  Fort  Cobb.     These  Indians  were  formerly  can- 
nibals,  eating  their  prisoners  and  their  own  dead. 


361 

BLACK  BEAVER; 

A  Noted  Delaware. 

Copied  by  Shindler,  Washington,  1869. 

Was  Captain  of  a  company  of  Delaware?,  and  seryed  daring  the  Mexican  war  ; 
was  one  of  Audabon^s  hunters  ;  guided  Gen.  Marcy  over  the  plains,  during  his 
explorations ;  and  conducted  the  army  out  of  the  Indian  country  at  the  oom- 
menoement  of  the  war. 


363 

A88ADAWA. 

Chief  of  the  Witchitas. 

Copied  by  Shindler,  Washington,  1869. 


363 

Indian  Drawing,  with  Explanation. 

Copied  by  Shindler,  Washington,  1S69« 


Utali. 


38 

364 
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ADVERTISEMENT. 


The  present  catalogue  is  intended  to  embrace  all  the  articles 
published  by  the  Smithsonian  Institution  since  its  organization  in 
1846  to  the  first  of  July,  1877,  a  period  of  more  than  thirty  years. 
For  the  first  few  years  nothing  was  issued  but  pamphlets  explana- 
tory of  the  plan  of  the  Institution,  and  brief  annual  reports  of  the 
proceedings  of  the  Eegents,  and  it  was  not  until  after  1849  that 
the  following  regular  series  were  established,  viz : — 

1st.  A  quarto  series  entitled  *^  Smithsonian  Contributions  to 
Knowledge,''  issued  in  volumes,  each  generally  embracing  several 
Articles. 

2d.  An  octavo  series,  entitled  "  Smithsonian  Miscellaneous  Col- 
lections," also  issued  in  volumes,  each  embracing  one  or  more  sepa- 
rate articles. 

3d.  Another  octavo  series,  consisting  of  the  Annual  Reports  of 
the  Institution  to  Congress,  called  "  Smithsonian  Reports,"  and 
printed  at  the  expense  of  the  government.  | 

The  Smithsonian  Contributions  to  Knowledge  include  memoirs 
embracing  the  records  of  extended  original  investigations  and  re- 
searches resulting  in  what  are  belieted  to  be  new  truths,  and  con- 
stituting positive  additions  to  the  sum  of  human  knowledge,  to  the 
production  of  which  the  Institution  has  in  some  way  rendered 
assistance. 

The  series  of  Smithsonian  Miscellaneous  Collections  is  designed  to 
contain  reports  on  the  present  state  of  our  knowledge  of  particular 
branches  of  science ;  instructions  for  collecting  and  digesting  facts 
and  materials  for  research ;  lists  and  synopses  of  species  of  the 
organic  and  inorganic  world ;  museum  catalogues ;  reports  of  ex- 
plorations; aids  to  bibliographical  investigations,  etc.,  generally 
prepared  at  the  express  request  of  the  Institution,  and  at  its  ex- 
pense. The  position  of  a  work  in  one  or  the  other  of  these  two 
series  will  sometimes  depend  upon  whether  the  required  illustra- 
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tions  can  be  presented  more  conTenientlj  in  the  qnarto  or  the 
octavo  form. 

The  Annual  Reports  are  presented  to  Congress,  and  printed  at 
its  expense,  copies  being  given  to  the  Institution  for  distribution. 
They  consist  of  the  reports  of  the  Secretary  to  the  Board  of  Regents 
of  the  operations  and  condition  of  the  Institution ;  the  reports  of 
committees  of  the  Board ;  reports  of  lectures ;  extracts  from  corre- 
spondence ;  original  or  translated  articles  relating  to  the  history 
and  progress  of  science,  etc.  Over  the  typography  and  general 
mechanical  execution,  as  well  as  the  number  of  copies  of  the 
Smithsonian  Annual  Reports,  the  Institution  has  no  control. 

In  the  first  experiments  of  the  Smithsonian  system  of  publication, 
the  proper  magnitude  of  the  editions  necessary  to  meet  the  imme- 
diate and  future  demand  eould  not  be  accurately  ascertained.  The 
number  of  copies  of  the  Contributions  then  fixed  upon,  has  %inee 
been  found  inadequate,  although  it  was  larger  than  that  usoallj 
issued  by  other  institutions.  The  edition  has,  therefore,  been 
augmented,  until  at  the  present  time  1000  copies  of  each  article  are 
set  aside  to  be  combined  into  volumes,  and  an  extra  number,  vary- 
ing with  the  probable  demand,  from  500  to  1500,  struck  off  for  sepa- 
rate distribution,  and  for  sale. 

Each  article  is  complete  in  itself,  with  separate  paging,  title,  and 
index,  and  without  any  necessary  relationship  to  others  combined 
with  it  in  the  same  volume. 

Of  the  first  volumes  of  Smithsonian  Contributions,  the  edition, 
for  reasons  already  explained,  was  less  than  of  the  succeeding  ones, 
so  that  complete  sets  cannot  now  be  furnished.  A  considerable 
number  of  the  earlier  articles  in  octavo  were  out  of  print  before 
the  commencement  of  the  series  of  "  Miscellaneous  Collections,"  and 
consequently  are  not  incladed  in  them. 

The  regular  series  of  volumes  of  Smithsonian  Annual  Reports 
begins  with  that  for  1863,  those  for  previous  years  being  pamphlets 
now  out  of  print.  The  essential  portion  of  their  contents  is,  how- 
ever, given  in  the  volume  for  1853,  so  as  to  present  a  complete 
summary  of  the  history  of  the  operations  of  the  Institution  from  its 
commencement. 

The  rules  governing  the  distribution  of  the  Smithsonian  poblica- 
tions  are  appended.  To  enable  institutions  not  coming  within  their 
provisos,  as  well  as  individuals,  to  procure  copies  of  such  as  may 
be  desired,  a  small  number  is  set  aside,  and  -sold  by  the  Institotion, 
or  its  agents,  at  the  prices  aflSxed,  which  are  intended  merely  to 
cover  the  actual  cost  of  their  publication.     They  may  be  obtained 
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either  directly  from  the  Institution  or  of  its  agents,  Dodd,  Mead,  & 
Co.,  New  York;  B.  Westermann  &  Co.,  New  York;  American 
Naturalist  Agency,  Salem,  Mass. ;  Wm.  Wesley,  28  Essex  Street, 
Strand,  London. 

Works  not  priced  in  the  following  list  are  to  be  considered  as  out 
of  print,  and  not  to  be  supplied. 

JOSEPH  HENRY, 

Secretary  S.  L 

SlUTHSOiriAN  iNSTrrUTlOW, 

Wabhisoton,  Jalj,  1877. 


RULES    FOR   DISTRIBUTION, 

TO  INSTITUTIONS. 

The  publications  of  the  Smithsonian  Institution  are  furnished : — 

1st.  To  Learned  Societies  of  the  first  class,  which  present  com- 
plete series  of  their  publications  to  the  Institution. 

2d.  To  Libraries  of  the  first  class,  which  give  in  exchange  their 
catalogues  and  other  publications;  or  an  equivalent,  from  their 
duplicate  volumes. 

3d.  To  Colleges  of  the  first  class,  which  furnish  catalogues  of  their 
libraries  and  of  th^ir  students,  and  all  other  publications  relative  to 
their  organization  and  histoi^. 

4th.  To  Public  Libraries  containing  15,000  volumes. 

5th.  To  Public  Libraries  containing  less  than  15,000  volumes, 
where  a  large  district  would  be  otherwise  unsupplied. 

6th.  Institutions  devoted  exclusively  to  the  promotion  of  particular 
branches  of  knowledge  may  receive  such  Smithsonian  publications 
as  relate  to  their  respective  objects. 

TO  INDIVIDUALS. 

The  distribution  to  indimduoXs,  of  the  publications  of  the  Insti- 
tution, is  restricted: — 

1st.  To  those  who  are  engaged  in  original  research  in  the  branch 
of  science  to  which  the  book  asked  for  pertains,  or  to  whom  it  is 
necessary  in  the  business  of  instruction. 

2d,  To  donors  to  the  Museum  or  Library  of  the  Institution. 
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Report  of  Senate  Judiciary  Committee  on  the  Management  of  the  Smithsonian 

Institution,  Feb.  6,  1855. 
Harvbt,  Lecture  on  Marine  Alg®. 

MoRBis,  Lecture  on  Natural  History  as  applied  to  Farming  and  Gardening. 
Mobbis,  Lecture  on  Insect  Instincts  and  Transformations. 
Cbacr,  Lecture  on  Oxygen  and  its  Combinations. 
Smith,  Lecture  on  Meteoric  Stones. 
Sarsu.,. Lecture  on  Planetary  Disturbances. 
LooAN,  On  the  Climate  of  California. 
MoBBis  and  Henbt,  Quantity  of  Rain  at  Different  Heights. 
GuTOT  and  Hbnbt,  Directions  for  Meteorological  Observations. 
Hb5Bt,  Earthquake  Directions. 
Hbnrt,  Aurora  Directions. 
Green's  Barometer. 
Registration  of  Periodical  Phenomena,  • 
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Mastrbmak,. Observations  on  Thauder  and  Lightning. 

Lbttbrman,  Sketch  of  the  Navajo  Indians. 

Clinoman,  Topography  of  Black  Mountain,  North  Carolina. 

Kew  Mexico,  Spanish  Works  on,  Cominauioation  relative  to  Pablicatioo  of. 

yi'vLLEaf  Report  on  Recent  Progress  in  Physios — Galvanism. 

Report  for  1856. 

Kohl,  On  a  Collection  of  the  Charts  and  Maps  of  America. 
*Revd,  Architecture  in  relation  to  Ventilation,  Wanning,  Lighting,  Fire-proof- 
ing, Acoustics,  and  the  General  Preservation  of  Health. 

Henrt,  Syllabus  of  a  Course  of  Lectures  on  Physics. 

Henrt,  Acoudtics  applied  to  Public  Buildings. 

Baibd,  Directions  for  Collecting,  Preserving,  and  Transporting  Specimens  of 
Natural  History. 

Gill,  Fishes  of  New  York. 

Guest,  Ancient  Indian  Remains  near  Prescott,  Canada  West. 

Sharplbss  and  Patterson,  Phonography. 

Institutions  in  which  Phonography  is  taught. 

Wall  and  Sawkins,  Report  of  the  Surrey  of  the  Economic  Geology  of  Trinidid. 

Babbaob,  On  Tables  of  the  Coustants  of  Nature  and  Art. 

Hbnbt,  On  the  Mode  of  Testing  Building  Materials,  and  an  account  of  th« 
marble  used  in  the  extension  of  the  United  States  Capitol. 

Smallwood,  Description  of  the  Observatory  at  St.  Martin,  Isle  Jesus,  Canid* 
East. 

Mbech,  Relative  Intensity  of  the  Heat  and  Light  of  the  Sun. 

Mullbb,  Report  of  Recent  Progress  in  Physics — Electricity. 

Report  for  1867. 

Stablbt,  Offer  of  Sale  of  Gallery  of  Indian  Portraits,  Report  of  Committ«e 

of  Regents  on. 
Contaxaki,  Present  of  Ornamental  Album  from  Greece. 
Telegraph,  Statement  of  S.  P.  Chase. 
Telegraph,  Statement  of  Dr.  L.  D.  Gale. 
'  Telegraph,  Statement  of  James  Hall. 
Telegraph,  Statement  of  Chas.  Mason. 
Telegraph,  Statement  of  Prof.  Henry. 
Telegraph,  Deposition  of  Prof.  Henry,  Sept.  1849. 
Uenrt,  Communication  relative  to  a  Publication  by  Prof.  Morse. 
Report  of  Special  Committee  of  Board  of  Regents  on  the  Comm.  of  Fro^ 

Henry  relative  to  the  Electro-Magnetic  Telegraph. 
He2ibt,  History  of  the  Electro- Magnetic  Telegraph. 
LbCo2itb,  Lecture  on  Coal. 

Albzandbr,  Lecture  on  Vastness  of  the  Visible  Creation. 
Fekdler,  Meteorology  and  Ethnology,  Colonia  Tovar,  Venezuela,  S.  A. 
LooAN,  Meteorology,  Sacramento,  California. 
Dewey,  On  Best  Hours  to  find  Mean  Temperatures. 
WissNER,  Meteorology  of  the  District  of  Columbia. 

Mastbrman,  Observations  on  Natnral  Phenomena,  Shooting  Stars,  Aurora,  etc. 
MiJLLER,  Report  on  Recent  Progress  in  Physics — Electricity,  Galvanism. 
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Free  Freight  between  Germany  and  United  States  to  Smithsonian  Insti- 
tution by  the  North  German  Lloyd.     R.  Schleiden. 

On  Continuance  of  Magnetic  Observations.     Edward  Sabine. 
Caswell,  Lecture  on  Astronomy. 
CuviBB,  Memoir  of  Priestley. 

Instructions  for  Collecting  Nests  and  Eggs  of  American  Birds. 
Instructions  for  Collecting  Insects. 
LbContb,  Instructions  for  Collecting  Coleoptera. 
CLEXB58,  Instructions  for  Collecting  Hymenoptera. 
UuLEB,  Instructions  for  CoUejcting  Orthoptera. 
Uhlbb,  Instructions  for  Collecting  Hemiptera. 
Uhlbb,  Instructions  for  Collecting  Neuroptera. 
LoBw  and  Ostbit  Sackbn,  Instructions  for  Collecting  Diptera. 
Clembns,  Instructions  for  Collecting  Lepidoptera. 
Tatlor,  Grasshoppers  and  Locusts  of  America. 
Motschdlskt,  On  Means  of  Destroying  the  Grasshopper. 
Mabtins,  Vegetable  Colonization  of  the  British  Isles  of  Shetland,  Faroe,  and 

Iceland. 
DbCandolle,  Causes  which  Limit  Vegetable  Species  towards  the  North  in 

Europe  and  Similar  Regions. 
CooPBB,  Distribution  of  the  Forests  and  Trees  of  North  America,  and  Catalogue 

of  the  Native  Trees  of  the  United  States. 
Blackistonb,  Bland,  and  Willis,  Birds  of  Nova  Scotia. 
Bland  and  Willis,  Birds  of  Bermuda.  ' 

Ddpbbz,  Atmospheric  Electricity. 
McLLBB,  Recent  Progress  in  Physics — Galvanism. 
Meteorological  Stations,  Cost  of  Establishment  of. 
Meteorological  Stations  of  Upper  Canada. 
DcDLBT,  Earthquake  at  New  Madrid,  Missouri. 
Naill,  Dispersion  of  a  Cloud  by  an  Electrical  Discharge. 
Habb,  Method  of  Forming  Small  Weights. 
FbibdlIndbb,  Plan  of  a  Bibliography. 
Lton,  Antiquities  from  Kentucky. 
Gabdinbb,  Barometer,  Rain  and  Snow  Gages. 
Guest,  Snow  Gage. 

Gaboikeb,  Opening  and  Closing  of  Kennebec  River,  Maine. 
Canodas,  Earthquakes  in  Guatemala. 
HuupuBBYs,  Method  of  Ascertaining  the  Amount  of  Water  in  RirerB. 

Report  for  1869.  , 

Pbarcb,  Notice  of  Richard  Rush. 
Fblton,  Notice  of  W.  W.  Turner. 
Fblton,  Notice  of  Washington  Irving. 
Bache,  Notice  of  James  P.  Espy. 
Bachb,  Notice  of  G.  Wurdemann. 
Henbt,  Notice  of  Parker  Cleaveland. 
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Correspoudttuce : 

Preseutation  of  books.     Dakv  of  Norihumberlaud. 

Priedtlejr's  lens 

Free  Freight  to  Smithaouian  Institatiou,  between  Uuited  States  and 
England.     K.  Cniiard. 

Request  for  Duplicate  Shells.     W.  E.  Logan. 

Observatious  in  Uudsou's  Bay  Territory.     U.  R.  Ross. 
JoHKsoM,  Lectures  on  Agricultural  Cliemibtry. 
Carpbntbk,  Lectures  ou  the  Sbells  of  the  Qnlf  of  California. 
MiBDLEB,  Movement  of  the  Stars  around  a  Central  Point. 
Da  LA  RivB,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural 

History  of  Geneva,  from  July,  1858,  to  June,  1859. 
Rbtzius,  Present  State  of  Ethnology  in  relation 'to  the  Form  of  the  Ilaman 

Skull. 
Flodrens,  Memoir  of  Pyramus  de  Candolle. 
AiRT,  On  the  Means  which  will  be  available  for  Correcting  the  Measares  of 

the  Suu^s  Distance  in  the  next  Twenty-fire  Years. 
Powell,  Reports  on  the  State  of  Knowledge  of  Radiant  Heat,  made  to  the 

British  Association  in  1832,  1840,  and  1851. 
HiLOARD,  Description  of  the  Magnetic  Observatory  at  the  Smithsonian  lustl- 

tutiou. 
PoooBiTDORFP,  Ou  the  Use  of  the  Galvanometer  as  a  Measuring  Instroment. 
Mallbt,  On  Observation  of  Earthquake  Phenomena. 
Casblla,  Description  of  Meteorological  Instruments. 
Grebn  and  Wordbmanm,  On  Filling  Barometer  Tubes. 
Welsh,  The  Construction  of  a  Standard  Barometer,  and  Apparatos  and  Pro- 
cesses employed  in  the  Verification  of  Barometers  at  the  Kew  Ot»ervator;. 

Report  for  1860. 

Correspondence : 

Memorial  relative  to  Lowe's  Aeronautic  Voyage  across  the  Atlantic 
Citizens  of  Philadelphia. 

Presentation  of  Books  on  Egypt.     R.  Lepsius. 

On  Smithsonian  Exchanges.     F.  MUller. 

On  Smithsonian  Exchanges.     Wm.  Uinoks. 
Hbnbt,  Reply  to  Memorial  on  Lowe's  Aeronautic  Voyage. 
IIbnrt,  On  Currents  of  the  Atmosphere  and  Aerial  Navigation. 
Roobbs,  Lectures  on  Roads  and  Bridges. 

Carpbhter,  Lectures  on  Mollusca,  or  shell-fish,  and  their  Allies. 
Morlot,  General  Views  on  Arch»ology. 
The  Microscope. 

NicKL^s,  Scientific  Congress  of  Carlsrnhe,  1858, 
CuviBR,  Memoir  of  Ren6  Just  Haiiy. 
Sabinb,  Magnetic  Storms. 
Gardiner,  Disappearance  of  Ice. 
PsyDLBR,  Temperature  of  St.  Louis,  Missouri. 
Dbwbt,  Best  Hours  for  Temperature  Observations. 
He:(BT|  Description  of  Smithsonian  Anemometer. 
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Newtux,  Suggestions  for  saving  parts  of  the  skeleton  of  birds. 
VoLLUM,  Ou  the  Wingless  Grasshopper  of  California. 
WuBDBMAN,  Specimens  of  Flamingo,  etc.,  from  Soath  Florida. 
Gb^s^tbr,  Habits  of  Poached  Rat,  or  Salamander  of  Georgia. 
Babmard,  Blrdfl  of  Chester  Coauty,  Pennsylvania. 
CooPBB,  Forests  and  Trees  of  Florida  and  the  Me^sican  Boundary. 

Report  for  1861. 

Correspondence : 

Smithson's  Residuary  Legacy.     Fladgate,  Clarke,  and  Finch. 

Free  Freight  to  Smithsonian   Institution,  between  United  States  and 
Germany.     Kunhardt  &  Co. 

Lacustriau  Habitations.     F.  Troyon. 

Archsology.     A.  Morlot. 

Map  of  Antiquities  of  United  States.     A.  J.  Hill. 

£xchan^e8.     Royal  Academy  of  Science,  Madrid. 

Exchanges.     Mexican  Soc.  of  Geog.  and  Statistics. 

Neuroptera.     H.  Hagen. 

Exchange  of  Specimens.     Hamilton  College,  Clinton,  N.  T. 

Acknowledgment  for  Bookri.     J.  A.  Codd. 

Arrangement  of  Mineral ogical  Collection.     C.  U.  Shepard. 

Scientific  Co-operation.     University  of  Toronto. 

Exchange  of  Publications.     Royal  Horticultural  Society,  Loudon. 

Acknowledgment  for  Books.     C.  J.  Bethuue. 

Acknowledgment  for  Sliells,  etc.     W.  H.  Pease. 

Circular  of  the  Institute  of  Rupert's  Land. 

Facts  respecting  Liberia  College.     A.  Crummell. 

Recommendation  of  Shea*s  Indian  Linguistics.     G.  Gibbs  and  others. 

Account  of  Library  of  Indian  Linguistics.     J.  G.  Shea. 
Wooi^BT,  Eulogy  on  Cornelius  C.  Felton. 
Coz,  Eulogy  ou  Stephen  A.  Douglas. 
RooBBS,  Lecture  on  Bridges. 

Albzam>eb,  Lecture  on  the  Relations  of  Time  and  Space. 
Hayes,  Lecture  on  Arctic  Explorations. 
Flodrbks,  Memoir  of  Geoffrey  Saint  Hilaire. 
Ladoel,  The  Sun,  its  Chemical  Analysis. 
Lee,  Progress  of  Astronomical  Photography. 
Lespiault,  Small  Planets  between  Mars  and  Jupiter. 
Ddkodb  and  Kahtz,  Scintillation  of  the  Stars. 
I>aubrI{e,  Metamorphism  and  the  Formation  of  Crystalline  Rocks. 
Craig,  Nitrification. 

Hunt,  History  of  Petroleum  or  Rock-oil. 
Allev,  Explosibih'ty  of  Coal  Oils. 
Destructive  Effect  of  Iron-rust. 
Troton,  Lacustrian  Cities  of  Switzerland. 
Rutimeybr,  Fauna  of  Middle  Knrope  during  the  Stone  Age. 
Tboyo5,  Report  on  Ethnological  Collections  of  Museum  at  Lausanne. 
Trotox,  Archfeologioal  Researches  made  at  Concise. 
4 


50  LIST   OF   SMITHSONIAN    PUBLICATIONS. 

Pealb,  Ancient  Mounds  in  St.  Lonis,  Minsonri. 
GiBBs,  lustractions  for  Archsological  Investigations. 
Circular,  Ancient  Mining  in  Lake  Superior  Copper  Region. 
MoBGAK,  Suggestions  relative  to  Ethnological  Map  of  North  America. 
CouBs  and  Prentiss,  List  of  Birds  of  the  District  of  Columbia. 
Prize  Questions : 

Holland  Society  of  Science,  Harlem. 

Bataviau  Society  of  Experimental  Philosophy  of  Rotterdam. 

Society  of  Arts  and  Sciences  of  Utrecht. 

Royal  Academy  of  Netherlands. 

Report  for  1862. 

Correspondence : 

Deposit  of  Beaufort  Library.     E.  M.  Stanton,  Secretary  of  War. 

Deposit  of  Bishop  Johns'  Library.     Qen.  Edw.  Canby. 

Meteorological  Telegrams.     U.  Sibley,  West.  Union  Tel.  Co. 

Heights  of  Mountains  in  Colorado.     G.  Eugelmann. 

On  Mountain  Measurements.     A.  Gu^ot. 

Investigations  of  Biela's  Comet.    J.  S.  Hubbard. 

History  of  Chester  Co.,  Penna.     Wm.  Darlington. 

Ethnographical  Collections.     Thedodore  Lyman. 

Ethnographical  Collections.     H.  de  Schlagintweit. 

Ethnological  Museum  of  Norway.     Louis  K.  Daa. 

Antiquities  in  Missouri  and  Tenn.     I.  Dille. 

Skulls  and  Mummy  from  Patagonia.     A.  Reid. 

Philological  Circular.     Geo.  Gibbs. 

Ethnological  Map  of  United  States.  .  Geo.  Gibbs. 

Indiau  Vocabularies.     Geo.  Gibbs. 

Systems  of  Relationship  of  Cree  Indians.     B.  A.  Watkins. 

Indian  Languages.     Geo.  Flachenecker. 

Natural  History  of  Pacific  Islands.     W.  H.  Pease. 

Herbarium  captured  in  Tennessee.     Dr.  H.  R.  Wirts. 

Acknowledgment  for  Ferns.     G.  Metteuius. 

Hymenoptera.     H.  De  Saussure. 

Explorations  of  John  Xantns  in  Mexico.    M.  Romero. 
Bachb,  Eulogy  on  James  A.  Pearce. 
Barnabd,  Lectures  on  the  Undulatory  Theory  of  Light. 
WiisoN,  Lectures  on  Physical  Ethnology. 
MoBLOT,  Lecture  on  the  Study  of  High  Antiquity. 
Lubbock,  North  American  Archteology. 

Floubbns,  Historical  Sketch  of  the  Academy  of  Sciences  of  Paris. 
Flodbbms,  Memoir  of  Leopold  von  Buch. 
Flourbms,  Memoir  of  Lonis  Jacques  Thenard. 
Quatrepaobs,  Memoir  of  Isidore  Geoffroy  St.  Hilaire. 
Phipsom,  The  Catalytic  Force,  or  Studies  on  the  Phenomena  of  Contaot. 
Herschbl,  On  AtoraA. 
Le8Lby,  On  the  Classification  of  Books. 
RiBD,  Human  Remains  from  Patagonia. 
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Prize  Qaestions : 

London  Institution  of  Civil  Engpneera. 
Provincial  Society  of  Arts  and  ISoienceB,  Utrecht. 
Rojal  Danish  Society  of  Sciences. 
Academy  of  Sciences  of  the  Institute  of  Bologna. 

Report  for  1868. 

Correspondence : 

Discussion  of  Piazzi*s  Astronomical  Observations.     B.  A.  Gould. 

Project  of  an  Outline  History  of  Education  in  the  United  States.     F.  A. 
Packard. 

Exchange  of  Publications.     Chamber  of  Commerce  of  Bordeaux. 

Exchange  of  Publications.     Agricultural  Association  of  Milan. 

Tucson  Meteorite.     Dr.  B.  J.  D.  Irwin. 

Tucson  Meteorite.     Santiago  Aiusa. 

Cone-in-cone.     Henry  Poole. 

Acknowledgment  for  Birds.     Hungarian  Nat.  Museum. 

Ethnological  Specimens  presented.     University  of  Christiania,  Norway. 

Tertiary  Fossils  presented.     Imp.  Geolog.  Institute,  Vienna. 

Electrotypes  of  Shell  Engravings  granted.     British  Museum. 

Acknowledgment  of  Perrenuibranchiates.     Dr.  J.  G.  Fisher. 

Honorary  Medal  to  Von  Martins.     W.  Haidinger. 

Kennicott's  Explorations.     Hudson's  Bay  Co. 
Whitney,  Lectures  on  the  Principles  of  Linguistio  Science. 
DeBbaumont,  Memoir  of  C.  F.  Bautemps-Beaupr^. 
Alexander,  Origin  and  History  of  the  Royal  Society  of  London.* 
Wetb BRILL,  Modern  Theory  of  Chemical  Types. 
Db  la  Rive,  Phenomena  which  accompany  the  Propagation  of  Electricity  in 

highly  Rarefied  Elastic  Fluids. 
Marcet,  Report  on  Society  of  Pbysics  and  Natural  History  of  Geneva,  from 

July,  1862,  to  June,  1863. 
Plateau,  Experimental  and  Theoretical  Researches  on  the  Figures  of  Equi- 
librium of  a  Liquid  Mass  withdrawn  from  the  Action  of  Gravity.    Part  1. 
History  of  Discovery  relative  to  Magnetism. 
Gautibr,  Researches  relative  to  the  Nebulae. 
Merino,  Figure  of  the  Earth. 
Abago,  ^ronautic  Voyages,  etc. 
Olaishbr,  Account  of  Balloon  Ascensions. 
Baboert,  Aboriginal  Inhabitants  of  the  California  Peninsula. 
Jones,  Kjoekken-Moedding  in  Nova  Scotia. 

MoRLOT,  Abstract  of  Dr.  Keller's  Report  on  Lacustrian  Settlements. 
Rau,  Agricultural  Implements  of  the  North  American  Stone  Period. 
Trowbridge,  Ancient  Fort  and  Burial  Ground  in  Tompkins  County,  N.  Y. 
Kellet,  Ancient  Town  in  Minnesota. 
Foster,  Ancient  Relics  in  Missouri. 
Da  nils  EN,  Mound  in  East  Tennessee. 
Purple  Dyeing,  Ancient  and  Modern. 
Pbale,  Method  of  Preserving  Lepidoptera. 
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FioANiERBB,  Account  of  remarkable  accamulation  of  Bats. 

Tables  of  English  and  French  Weights  and  Measures. 

Table  for  Conversion  of  Centigrade  Degrees  to  Fahrenheit's  Scale. 

Report  for  1864. 

Webb,  Account  of  Prof.  Henry  Draper's  Telescope. 

Lbidt,  Review  of  Cretaceous  Reptiles  of  United  States." 

Report  of  Committee  of  Regents  in  relation  to  the  Fire,  January,  1865. 

Fourier,  Memoir  of  Delambre. 

Dblaumat,  £.^say  on  the  Velocity  of  Light. 

Wbth BRILL,  Ozone  and  Antozonc. 

Jamin,  Vegetation  and  the  Atmosphere. 

Becqurrbl,  Preservation  of  Copper  and  Iron  in  Salt  Water. 

Preservation  of  Wood. 

Caoutchouc  and  Gutta  Peroha. 

Vo5  Karolyi  hiui  Cbaio,  Products  of  the  Combustion  of  Gun-Cotton  aod  Gan- 

powder. 
Pettb2;kofbr,  Apparatus  for  testing  the  results  of  Perspiration  and  Rfspiri- 

tion. 
Lam)xt,  The  Solar  Eclipse  of  July  18,  1860. 
DbPrados,  Eclipse  of  the  Sun,  April  25,  18G5. 

Dctby,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural  His- 
tory of  Geneva,  1861. 
DbCandollr,  Report  on  the  Transactions  of  the  Society  of  Pnysics  and  Natural 

History,  18G2. 
Tboton,  On  the  Crania  Helvetica. 
Platbad,  Kxperimeutnl  and  Theoretical  Researches  on  the  Figures  of  Bqni- 

librium  of  a  liquid  mass  withdrawn  from  the  action  of  gravity,  eU- 

Parts  II,  III,  IV. 
Rau,  Artificial  Shell  Deposits  in  New  Jersey. 
Gibbs,  The  Intermixture  of  Races. 

Babgert,  Aboriginal  Inhabitants  of  the  California  Peninsula.     Part  II. 
MoRLOT,  The  Study  of  High  Antiquity  in  Europe. 
Prize  Questions : 

Holland  Society  of  Sciences  at  Harlem. 

Imperial  Society  of  Natural  Sciences  of  Cherbourg. 

Royal  Prussian  Academy  of  Sciences. 

Imperial  Academy  of  Sciences  at  Vienna. 
Explorations : 

Scientific  Expedition  to  Mexico.    A  Report  Addressed  to  the  Emp«Toro^ 
France  by  the  Minister  of  Public  Instruction. 

A  Journey  to  the  Yukon,  Russian  America,  by  W.  W.  Kirby. 

Exploration  in  Upper  California  in  ISrJO,  by  John  Feiln.T,  U.  S.  A. 

Journal  of  an  Exploration  of  Western  Missouri  in  1864,  by  P.  R.  Hoy,  M.P. 
Tables  of  English  and  French  Weights  and  Mensnres. 
Table  of  Chemical  Equivalents  of  sixty-three  Elements. 
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Report  for  1866. 

CorrespondeDce : 

Letter  to  Secretary  of  Treasury  on  payment  of  interest  in  coin.     Prof. 
Henry. 

Report  on  Shells  presented  to  Acad,  of  Nat.  Sciences.     J.  Leidy  and  G. 
W.  Tryon. 

Exchange  System.     Mexican  Soc.  of  Qeog.  and  Statistics. 

Climate  of  Colorado.     Jno.  Evans. 

Remarkable  Electric  Phenomenon.     W.  F.  Given. 

Explorations  of  the  Nile.     Chas.  Hal*^. 

Exchange  System.     Mining  Dept.,  Melbourne. 

Meteorites  in  Mexico.     Gen.  J.  H.  Carletou. 

Chalk  found  in  United  States.     T.  A.  Conrad. 

Acknowledgment  for  Specimens.     Regents  of  Univ.  of  State  of  N.  Y. 

Language  of  NavHJos  said  to  resemble  the  Welsh.     S.  Y.  McMasters. 

Indian  Languages.     Geo.  Gibbs. 

Books  on  Brazil  presented.     M.  M.  Lisboa. 

Specimens  from  Brazil  presented.     Bra/.iliau  Nat.  Hist.  Museum. 

Request  foe  Bison.     Bern  Museum. 

Books  presented.     Imperial  Library  of  Vienna. 

Introducing  and  Recommending  Dr.  Bereudt.     F.  W.  A.  Bruce,  British 
Minister. 

Introducing  and  Recommending  Dr.  Berendt.     A.  T.  De  Irisarri,  Guate- 
malan Mini.-ter. 

Introducing  and  Recommending  Dr.  Berendt.     L.  Molina,  Costa  Rican 
Minister. 

Exchange  System.     J.  Rosing. 

Exchange  System.     Government  of  Bremen. 

Meteorological  System  of  Canada.     J.  G.  Hodgins. 

Acknowledgment  of  Specimens.     British  Museum. 

Objects  of  the  Museum.     Toronto  University. 

Account  of  the  Indians  cf  British  America.     Rev.  E.  Petitot. 
Act  of  Congress  to  transfer  Smithsonian  Library  to  Library  of  Congress. 
Barnabd,  Eulogy  on  Gen.  .los.  G.  Totten. 
FLODiftNS,  Memoir  of  Ducrotay  de  Blainville. 
CiiossAT,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural 

History  of  Geneva,  from  July,  1863,  to  June,  1864. 
Plantamour,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural 

History  of  Geneva,  from  July,  1864,  to  June,  1865. 
LooMis,  Aurora  Borealis,  or  Polar  Light;  its  Phenomena  and  Laws. 
The  Senses : 

Sense  of  Feeling. 

Sense  of  Smell. 
Matteucci,  Lectures  on  Electro-Physiology. 

Dbfor,  Palaflttes  or  Lacustrian  Constructions  of  the  Lako  of  Nenchatel. 
Platbau,  Experimental  and  Theoretical  Researches  on  the  Figures  of  Equi- 
librium of  a  liquid  mass  withdrawn  from  the  action  of  gravity,  etu. 

Part  V. 
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LiLLJEBOBo,  Outline  of  a  Systematic  Review  of  the  Classification  of  Birds. 
Prize  Questions : 

Royal  Danish  Society  of  Sciences. 

Imperial  Academy  of  Sciences  of  Vienna. 

Pontifical  Academy  of  the  Naovi  Lincei. 

Royal  Scientific  and  Literary  Institute  of  Lombardy. 

Imperial  Society  of  Science,  Agriculture,  and  Arts  of  Lille. 

Dnnkirk  Society  for  the  Encouragement  of  Sciences,  Letters,  and  Arts. 
Nbwtom,  Metric  System  of  Weights  and  Measures,  with  Tables. 

Report  for  1866. 

Act  of  Congress  to  receive  into  the  United  States  Treasury,  the  Residaar/ 

Legacy  of  Smithson,  etc.  etc. 
Memorial  of  Board  of  Regents  to  Congress  relative  to  the  Fund. 
Memoir  of  W.  W.  Seaton. 
Report  on  System  of  Accounts. 
Flourens,  Memoir  of  Magendie. 
The  Senses : 

Sense  of  Taste. 

Sense  of  Hearing. 

Sense  of  Sight. 
HuGGiNB,  Results  of  Spectrum  Analysis  applied  to  the  Heavenly  Bodies. 
External  Appearance  of  the  Sun's  Disk. 
MoiGNo,  Accidental  or  Subjective  Colors:  Persistence  of  Images,  Contrt?t, 

Irradiation,  Daltonism,  etc. 
Plateau, .Figures  of  Equilibrium  of  a  liquid  mass  withdrawn  from  the  action 

of  gravity.     Part  VI. 
GossB,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natonl 

History  of  Geneva,  from  July,  1865,  to  June,  1666. 
GiBBS,  Notes  on  the  Tinneh  or  Chepewyan  Indians  of  British  and  Rassiin 

America.     1.  The  Eastern  Tinneh,  by  Bernard  R.  Ross,  Esq.    2.  The 

Loucheux  Indians,  by  William  L.  Hardisty.    3.  The  Kutchin  Tribes,  hj 

Strachan  Jones,  Esq. 
Von  Hellwald,  The  American  Migration,  with  Notes  by  Prof.  Henry. 
Rau,  Indian  Pottery. 

Briktok,  Artificial  Shell  Deposits  of  the  United  States. 
DiLLB,  Sketch  of  Ancient  Earth-works  of  Ohio.  , 

Pile-work  Antiquities  of  Olmnts. 

EsTEP,  Antiquities  on  the  Banks  of  the  Mississippi  River  and  Lake  Pepin. 
GiBBs,  Physical  Atlas  of  North  America. 
Davis,  On  Ethnological  Research. 

ScHBRZER  and  Schwabs,  Table  of  Anthropolog^'cal  Measurements. 
International    Archaeological    Congress,    organized    by    the    Archcologial 

Academy  of  Belgium,  in  concert  with  the  French  Society  of  Archaologj. 

Antwerp,  1866. 
Hiooi^s,  On  Vitality,  with  Notes  by  Prof.  Henry. 
Lewis,  Instructions  for  Collecting  Land  and  Fresh-water  Shells. 
Wood,  Instructions  for  Collecting  Myriapods,  Phalangidn,  etc. 
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Wethbbill,  Plan  of  a  Reaearoh  npon  the  Atmosphere. 
Lewis  and  Qoalr,  Account  of  tlie  Cryolite  of  Greenland. 
Extracts  from  the  Meteorological  Correspondence  of  the  Institatiov,  with 
Remarks  by  Prof.  Henrj. 

Evaporation  in  Florida.     W.  C.  Dennis. 

Fresh -water  in  the  Ocean.     W.  C.  Dennis. 

The  Winds.     C.  Dewey. 

Winds  in  Florida.     J.  Baltzell. 

Barometer  Tube  breaking  suddenly.     L.  F.  Ward. 

Meteors.     Seth.  L.  Andrews; 

The  Winds  and  Fog.     James  Balfonr. 

Climate  of  Kellej's  Island,  Ohio.     Q.  C.  HantingtOQ. 

Changes  of  Wind.     C.  Mallinikroot. 

Meteorological  Discovery.     F.  L.  Capen. 

Meteorology  of  Colonia  Tovar.     A.  Fendler. 

Effect  of  Lightning.     S.  L.  Hillier. 

Formation  of  Clouds  over  Gulf  Stream.     H.  M.  Bannister.    ' 

Climate  of  Alaska.     H.  M.  Bannister. 
Vaillant,  Horary  Variations  of  the  Barometer,  with  Notes  by  Prof.  Henry. 
Englbhabdt,  Formation  of  Ice  at  the  Bottom  of  Water. 
Sabtoriits,  Earthquake  in  Eastern  Mexico,  January,  1866. 
Dbbctzbb,  Statistics  relative  to  Norwegian  Mountains,  Lakes,  and  the  Snow- 
line. 

Report  for  1867. 

Correspondence : 

Exchange  System.     Amer.  Acad.  Arts  and  Sciences. 

New  System  of  Weights  and  Measures  with  8  as  the  Metrical  Number. 
G.  H.  Knight.  ' 

Account  of  Portland  Soo.  of  Nat.  Hist.     E.  C.  Bolles. 

Exchange  Sy#em.     Bath  and  West  of  Eng.  Soc.  for  Enoonr.  of  Agrio., 
Arts,  etc. 

Exchange  of  Specimens.     Hamburg  Zool.  Gardens. 

Acknowledgment  for  Specimens.     Chicago  Acad,  of  Sciences. 

Improved  System  of  Numeration.     W.  B.  Taylor. 

Exchange  System.     St.  Petersburg  Acad,  of  Sciences. 

Sohlagiutweit  Ethnographic  Collection.    H.  Zisgenbals. 

Sparrows  sent  to  United  States.    W.  A.  Lloyd. 

Exchange  of  Specimens.     W.  A.  Lloyd. 

Exchange  of  Specimens.    Museum  of  Nat.  Univ.  of  Greece. 

Acknowledgment  for  Books  on  Education.     M.  Labonlaye. 

Acknowledgment  of  Birds.     Acad,  of  Sciences,  Stockholm. 

Acknowledgment  of  Birds.     Jno.  Gould. 

Gradual  Approach  of  Sea  upon  Land.     S.  P.  Mayberry. 

Exchange  of  Specimens.     University  of  Costa  Rica. 
Guild,  Biographical  Notice  of  Chas.  C.  Jewett. 
Gray,  Biographical  Notice  of  W.  H.  Harvey. 
AoASSiz  Report  on  use  of  new  hall  in  Smithsonian  Building. 
Memorial  of  Regents  to  Congress  asking  Appropriations  for  Museum. 
DbBbaumokt,  Memoir  of  Legendre. 
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Pbltibr,  Memoir  of  J.  C.  A.  Peltier. 

Appendix  to  Memoir  of  Peltier.    Soieniiflo  Researches. 
Maillt,  Hiatorjr  of  Royal  Institntion  of  Great  Britain. 
Db  la  Rivb,  Michael  Faraday,  hia  Life  and  Works. 
Ploubbrs,  The  Jussieas  and  the  Natural  Method. 
Mabbt,  Natural  History  of  Organised  Bodies. 
Mattbucci,  On  the  Electrical  Currents  of  the  Earth. 
Conaiderationa  on  Electricity. 
Electricity — Account  of  Lightning  Disohargea,  with  Notes  by  Prof.  Henry. 

G.  W.  Dodge,  0.  M.  Foe,  J.  C.  Cresson,  H.  Haas,  H.  J.  Kron,  B.  F.  Mnage. 

New  Haven  Journal,  8.  D.  Martin,  G.  Wright,  C.  G.  Boemer,  W.  S.  Gil- 
man,  C.  W.  Dean,  J.  A.  Osborne. 
Darwin,  Queriea  about  Kzpresaion  for  Anthropological  Inquiry. 
Pbttiorbw,  Modes  of  Flight  in  relation  to  Aeronautios. 
Man  aa  the  Contemporary  of  the  Mammoth  and  the  Reindeer  in  Middle  Europe. 
Jamin,  Photo-Cheraiatry. 

Abbb,  Deacription  of  the  Observatoriea  at  Dorpat  and  Ponlkova. 
TATiiOB,  On  Tracea  of  the  early  mental  condition  of  Man. 
Ethnology : 

Indian  Remains,  Red  Rirer  Settlement,  Hudaon's  Bay  Territory.  D.  Guno. 

Ancient  Mound  near  Chattanooga,  Tenn.     M.  C.  Read. 

Ancient  Burial  Mound  in  Indiana.     William  Pidgeon. 

Ancient  Remains  in  Colorado.     £.  L.  Berthoud. 

Mounds  in  Miasisaippi.     Samuel  A.  Agnew. 

Cave  in  Calareras  County,  California.    J.  D.  Whitney. 

Ethnological  Department  of  the  French  Exposition,  1867. 

Notes  on  Indian  History.     Dr.  F.  V.  Hayden. 

Description  of  a  Human  Skull  from  Rook  Bluff,  111.     Dr.  J.  A.  Meigs. 

Introduction  to  the  study  of  the  Coptic  Language.     M.  Kabis. 

Notes  on  the  Tonto  Apaches.     Captain  Charles  Smart^ 
Bbbbndt,  Explorations  in  Central  America. 

GuKN,  Notes  of  an  Egging  Expedition  to  Shoal  Lake,  Lake  Winnipeg. 
RoTBRocK,  Sketch  of  the  Flora  of  Alaska. 
Meteorology : 

Hurricane  in  the  Island  of  St.  Thomas. 

Earthqnakes  in  St.  Thomas.     George  A.  Latimer. 

Maritime  Disasters  of  the  Antilles. 

Eruption  of  a  Volcano  in  Nicaragua.    A.  B.  Dickinson. 

Cloud-bursts.     William  J.  Young. 

Meteorite  in  Mexico.     A.  Woodworth. 

Meteorite  in  Mexico.     Robert  Simsou. 

Meteorology  of  Caracas,  South  America.    G.  A.  Ernst. 

On  Barometer  Tables.     F.  F.  Tuckett. 

Great  Hurricane  at  Tortola,  St.  Thomas,  and  Porto  Rico.     Q.  A.  Latimfr. 

Cyclone  in  the  Indian  Ocean.^  N.  Pike. 
Prize  Questions : 

Royal  Danish  Society  of  Sciences. 

Pontifical  Academy  of  the  Nnovi  Lincei. 
Db  la  Rde,  Abbreviations  used  in  England,  1867. 
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Report  for  1868. 

Report  of  Committee  of  Regents  on  Washington  Canal. 

Flodbbns,  Memoir  of  Cavier.         , 

Flo(7bbns,  History  of  the  Works  of  Cavier. 

DbBeaumont,  Memoir  of  Oersted. 

Notice  of  Christian  Frederic  Schoeubein,  the  discoverer  of  Ozone. 

Appendix  to  Notice  of  Schaanbein,  by  Professor  Henry. 

Haobn,  Memoir  of  Encke. 

Rawsom,  Memoir  of  Eaton  Hodgkinson. 

Cazin,  Recent  Progress  in  relation  to  the  Theory  of  Heat. 

MuLLEB,  Principles  of  the  Mechanical  Theory  of  Heat. 

Maoeim,  ContinaoQS  vibratory  movement  of  all  matter,  ponderable  and  im- 
ponderable. 

Ttkdall,  Radiation. 

Daubb£b,  Synthetic  Experiments  relative  to  Meteorites. 

BBC7SB,  Catalogue  of  Meteorites  in  the  Mineralogical  Collection  of  Yale  College. 

DeSaussubb,  ObseVvations  on  the  electric  resonance  of  mountains. 

Stewabt,  Experiments  on  Aneroid  Barometers  made  at  the  Kew  Observatory. 

Ellbbt,  Address  of  the  President  of  tlie  Royal  Society  of  Victoria. 

WABTMA^'N,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural 
History  of  Geneva,  from  July,  1867|  to  June,  1868. 

Bboca,  History  of  the  Transactions  of  the  Anthropological  Society  of  Paris, 
from  1865  to  1867. 

Rau,  Drilling  in  Stone  without  Metal. 

Rad,  Agricnltnral  Flint  Implements  in  Southern  Illinois. 

Notice  of  the  Blaokmore  Museum,  Salisbury,  England. 

Prize  Questions: 

Holland  Society  of  Sciences  of  Harlem. 

Imperial  Academy  of  Sciences,  Belles  Lettres,  and  Arts,  of  Bordeaux. 

Pollock,  Assay  of  Gold  and  Silver  Coins  at  the  Mint  of  the  United  States. 

Table  of  Foreign  Gold  and  Silver  Coins. 

List  of  Publications  of  the  Smithsonian  Institution  up  to  July,  1869,  with 
-  Systematic  and  Alphabetical  Index. 

Report  for  1869. 

Brbthbakd,  Kepler:  bis  Life  and  Works. 

Abago,  Eniogy  on  Thomas  Young. 

DbBbadmokt,  Memoir  of  Augnste  Bravais. 

Rau,  Memoir  of  C.  F.  P.  Von  Martins. 

Matteucci,  Life  and  Scientific  Labors  of  Stefano  Marianiui. 

HoKT,  Chemistry  of  the  Earth. 

Matteucci,  Electrical  Currents  of  the  Earth. 

Mabbt,  Phenomena  of  Flight  in  the  Animal  Kingdom. 

Babixbt,  The  Northern  Seas. 

LoMBABD,  Report  on  the  Transactions  of  the  Society  of  Physips  and  of  Natural 

History  of  Geneva,  July,  1868,  to  June,  1869. 
SiMPsox,  Coronado's  March  in  search  of  the  "  Seven  Cities  of  Cibola." 
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Lubbock,  Sooial  and  religions  condition  of  the  lower  races  of  Man. 

HdxlbTi  Principles  and  Methods  of  I'alsBontoIogy. 

ScuoTT,  Remarks  on  the  "  Cara  Gigantesca"  of  Yzamal,  in  Tncatan. 

Bbcqdbbel,  Forests  and  their  Climatic  Inflnenoe. 

Brbnndbckb,  Meteorites. 

Abich,  Remarkahle  Forms  of  Hail-stones  in  Georgia* 

Sabtobxus.  Eruption  of  the  Volcano  of  Colima. 

Report  for  1870. 

Hbnbt,  Enlogy  on  Alexander  Dallas  Bache. 

Bacub,  Lecture  on  Switzerland. 

Hbmbt,  On  a  Physical  Observatorj. 

Abago,  llie  History  of  my  Yonth,  an  Autobiography. 

Abaoo,  Enlogy  on  Herschel. 

Life  and  Labors  of  Henry  Gustavns  Magnus. 

Anderson,  Life  of  Prof.  Chester  Dewey. 

Taylor,  Thoughts  on  the  nature  and  origin  of  Force. 

Von  Liebio,  Induction  and  Deduction. 

Hauoi.ton,  Relation  of  food  to  work,  and  its  bearing  on  medical  practice. 

Reynolds,  Hydrogen  as  a  Gas  and  as  a  Metal. 

Wiseman,  Identification  of  the  Artisan  and  Artist. 

Babinet,  The  Diamond  and  other  Precious  Stones. 

Ethnology : 

On  the  Language  of  the  Aboriginal  Indians  of  America.    George  Glbbs. 
On  Antiquities  in  some  of  the  Sonthern  States.     H.  C.  Williams. 
Ethnology  of  the  Indians  of  the  Valley  of  the  Red  Rirer  of  the  North. 

Dr.  W.  H.  Gardner. 
Account  of  Antiquities  in  the  State  of  Vera  Cruz,  Mexico.     Hugo  Finck, 

of  Cordova. 
Account  of  Antiquities  in  Tennessee.     E.  0.  Dunning. 
Account  of  Ancient  Mounds  in  Georgia.     M.  F.  Stephenson,  Gainesrille, 

Georgia. 
Explorations  in  Tennessee.     E.  A.  Dayton. 

Account  of  the  Sarcophagus  in  the  National  Museum,  now  in  charge  of 
the  Smithsonian  Institution.     Rear  Admiral  A.  A.  Harwood,  Unitel 
States  Navy. 
Account  of  the  Discovery  of  a  Stone  Image  in  Tennessee,  now  in  posses- 
sion of  the  Smithsonian  Institution.     Edw.  M.  Grant. 
On  Mixed  Races  in  Liberia.     Edw.  D.  Blyden. 
On  Shell-heaps.     Rev.  James  Fowler,  of  New  Brunswick. 
On  the  Uses  of  the  Brain  and  Marrow  of  Animals  among  the  Indians  of 

North  America.     Titian  R.  Peale. 
Report  of  an  Exploration  of  Ancient  Mounds  in  Union  Connty,  Kentucky. 

Sidney  S.  Lyon. 
Sketch  of  Ancient  Earthworks  on  the  Upper  Missouri.     A.  lUrrandt. 
Account  of  Aboriginal  Ruins  at  Savannah,  Tennessee.     J.  Parish  Stella. 
Account  of  Aboriginal  Ruins  on  the  Williams  Farm,  in  Hardin  Connty, 
Tennessee,  two  miles  below  Savannah,  Tennessee.     J.  Parish  Stelle. 
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Terrestrial  Physics: 

The  Earthquake  in  Peru,  August  13,  1868.    J.  V.  Campbell. 

The  Electro-Maguetic  Seismograph.    Prof.  Palmieri,  of  the  University  of 

Naples. 
On  the  Distribution  of  Forest  Trees  in  Montana,  Idaho,  and  WasMugton. 

W.  W.  Johnson. 
Influence  of  the  Aurora  on  the  Telegraph.     W.  D.  Sargent. 
Meteorology : 

Nev  Classification  of  Clouds.     Prof.  Andre  Poey. 

On  the  Evaporation  observed  at  Palermo  in  1865  and  1866.     P.  Tacohini. 

On  the  Electricity  of  Induction  in  the  Aerial  Strata  of  the  Atmosphere, 

which,  in  the  Shape  of  a  Hing,  surround  a  Cloud  that  is  resolving  into 

Hain,  Snow,  or  Hail.     Prof.  Fr.  Zantedeschi. 
On  the  presence  of  Electricity  during  the  fall  of  Rain.     Prof.  Palmieri, 

of  the  Vesuvius  Observatory. 
Climate  of  Kansas.     R.  S.  Elliott. 

Account  of  a.  Hail-storm  on  the  Bosphorus.   From  Porter's  Constantinople. 
Account  of  a  Hail-storm  in  Texas.     Lieutenant  George  M.  Bache. 

Report  for  1871. 

Meteorological  Articles  received  by  the  Institution,  and  deposited  in  the 
Library  of  Congress.     Auroras,  Earthquakes,  etc.  etc.  etc. 

DoDOB,  Memoir  of  Sir  John  Frederick  William  Herschel. 

Abago,  Eulogy  on  Joseph  Fourier. 

Odlino,  Professor  Thomas  Graham's  Scientific  Work. 

Helmholtz,  On  the  Relation  of  the  Physical  Sciences  to  Science  in  General. 

EoBNHUBBR,  Alternate  Generation  and  Parthenogenesis  in  the  Animal 
Kingdom. 

Rbichardt,  Present  State  of  our  Knowledge  of  CryptogamouB  Plants. 

Stockwell,  Recent  Researches  on  the  Secular  Variations  of  the  Planetary 
Orbits. 

DeFobest,  Methods  of  Interpolation  applicable  to  the  graduation  of  irregular 

series,  such  as  Tables  of  Mortality.     Part  I. 
DeSausbdbb,  Report  on  the  Transactions  of  the  Society  of  Physics  and  Natural 

History  of  Geneva,  from  July,  1870,  to  June,  1871. 
Expedition  toward  the  North  Pole : 

Scientific  Instructions  to  Captain  Hall.    Henry,  Hilgard,  Newcomb,  Baird, 
Meek,  Agassiz. 
Ethnology : 

Indian  Mounds  near  Fort  Wadsworth,  Dakota.     Dr.  A.  J.  Comfort. 

Antiquities  on  the  Cache  la  Poudre  River,  Weld  County,  Colorado  Terri- 
tory.    E.  L.  Berthoud. 

Antiquities  in  New  Mexico.     W.  B.  Lyon. 

Antiquities  in  Lenoir  County,  North  Carolina.     J.  Mason  Spainhour. 

Account  of  the  Old  Indian  Village,  Kushkushkee,  near  Newcastle,  Penn- 
sylvania.    E.  M.  McConiiell. 

Pima  Indians,  of  Arizona.     Captain  F.  E.  Grossmann. 

Indian   morle  of  making  Arrow-heads   and   obtaining  Fire.     General 
George  Crook. 
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Btliuology : 

Ancient  Mound  near  Lexington,  Kentucky.    Dr.  Robert  Peter. 
Bbell-heap  in  Georgia.     D.  Brown. 

Remarks  on  an  Ancient  Relio  of  Maya  Sculpture.     Dr.  Arthur  Scbott. 
*  Ancient  History  of  Nortli  America,  communication  to  the  Anthropologicil 

Society  of  Vienna.     Dr.  M.  Much. 
On  the  Language  of  the  Dakota  or  Sioux  Indians.     F.  L.  0.  Rcebrig. 
Meteorology,  with  Notes  by  Professor  Henry : 
Meteorology  of  Porto  Rico.     George  Latimer. 
Meteorology  of  the  Green  River  Country.     Colonel  Collins. 
Distinction  between  Tornadoes  i^nd  Temf^ests.     Lamark. 
Account  of  a  Tornado  which  occurred  in  Spruce  Creek  Valley,  Centre 

County,  Pennsylvania.     Rev.  J.  B.  Meek. 
Effect  of  the  Moon  on  the  Weather. 
Connection  of  Gales  of  Wind,  and  appearance  of  the  Aurora.    E.  T. 

Knight. 
Aocount  of  a  Storm  in  Butler  County,  Kansas,  June  23, 1871.    William 

Harrison. 

Report  for  1872. 

Report  of  Committee  of  Regents  on  Corcoran  Art  Gallery. 

AoABsiz,  Narrative  of  the  Hassler  Expedition. 

Bacub,  Bequest  to  National  Academy  of  Sciences. 

CoBCORAV,  Deed  of  Gift  of  Art  Gallery. 

Toner,  Deed  of  foundation  of  Toner  Lectures. 

Ttndall,  Trust  for  the  Promotion  of  Science  in  the  United  States. 

Hamilton,  Bequest  of  $1000  to  Smithsonian  lustitution. 
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ADVERTISEMENT. 


"Whoever  attempts  the  enlargement  of  the  bounds  of  knowledge 
in  any  particular  branch  of  science,  in  justice  to  himself,  tlie 
public,  and  previous  laborers  in  the  same  field,  should  make  him- 
self familiar  with  all  that  haS'  been  previously  published  on  the 
subject.  But  information  of  this  kind  is  so  widely  dispersed 
through  the  journals  and  transactions  of  learned  societies  of  all 
parts  of  the  civilized  world,  that  index  catalogues  or  references  to 
authorities  are  of  the  utmost  importance  to  the  investigator.  In 
consideration  of  this  fact,  the  present  work  has  been  accepted  for 
publication,  after  having  received  the  approval  of  our  collaborators 
ia  the  line  of  astronomy. 

JOSEPH  HENRY, 
Secretary  Smithsonian  Institution. 

Washington,  November,  1877. 
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INTRODUCTION. 


The  design  of  the  following  Catalogue  is  to  give  a  full  list  of 
books  and  memoirs  relating  to  Nebula  and  Clusters,  and  to  include 
references  to  papers  on  allied  subjects — as  the  Milky  Way,  the  Neb- 
ular Hypothesis,  etc.,  etc.,  which  may  serve  to  give  as  complete  a 
knowledge  as  possible  of  the  first  two  subjects.  It  was  undertaken 
in  1874,  for  my  own  use,  and  has  been  steadily  prosecuted  until 
the  present  time ;  and  I  am  induced  to  offer  it  for  publication,  by 
the  hope  that  it  may  be  found  as  useful  to  others  as  it  has  already 
been  to  myself.  It  is  believed  to  be  nearly  complete,  so  far  as  the 
uses  of  the  astronomer  require.  It  is  impossible,  in  a  work  of  this 
kind,  to  insure  its  entire  completeness,  but  it  is  hoped  that  few  im- 
portant papers  are  omitted.  It  is  also  beyond  the  limits  of  the  plan 
to  make  an  index  for  the  bibliographer  chiefly. 

In  reading  upon  any  special  subject  there  are  several  cases  which 

may  arise :  Firsts  having  any  given  series  of  publications,  as  the 

PhiloBophical  Tranaadioiu,  for  example,  one  may  wish  to  know  all 

that  has  been  printed  in  that  series  on  this  particular  subject.    The 

present  index  has  under  the  title  of  each  publication  a  reference  to 

all  works  on  nebulaa  and  clusters  contained  in  it    Second,  one 

may  wish  to  know  all  the  works  on  the  special  subject  which  we 

owe  to  a  particular  author  no  matter  where  published;  in  the 

present  index,  under  each  author's  name,  is  given  a  list  of  his 

writings  on  nebulse,  et<;.,  arranged  not  chronologically,  as  in  a 

work  of  more  extended  scope  they  should  be,  but  by  periodicals. 

All  the  papers  of  D' Arrest,  for  example,  in  the  Aatronamische 

NachriclUen,  are  to  be  found  together,  chronologically  arranged, 

and  so  with  papers  in  other  journals.    This  form  is  convenient 

for  ah  index  of  so  special  a  nature  as  the  one  in  question,  par- 
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ticularly  as  difficulties  frequently  arise  as  to  the  date  of  a  paper, 
which  it  b  often  hard  to  fix  except  by  some  arbitrary  rule.  If 
such  a  rule  be  once  adopted  it  must  be  adhered  to  although 
it  will  often  disarrange  the  true  logical  order  of  the  papers. 
Third,  the  question  may  be  to  discover  all  the  papers  written 
on  a  special  subject,  no  matter  by  what  author.  In  the  present 
case  such  a  question  might  be  to  find  the  papers  which  have 
been  written  on  a  given  nebula,  or  on  the  spectra  of  nebuls  in 
general,  or  something  allied  to  this.  It  is  plain  that  in  so  Dew 
a  subject  great  subdivision  is  not  required,  and  I  find  by  experi- 
ence  that  all  my  own  wants  in  this  direction  have  been  supplied  by 
adding  after  the  reference  to  each  paper  a  note  more  or  less  ex- 
tended, giving  an  indication  of  the  purport  of  the  paper.  A  dight 
familiarity  with  the  writings  of  the  various  authorities  will  enable 
one  readily  to  turn  to  the  authors  likely  to  have  treated  a  given 
subject.  Thus  if  the  proper  motion  of  nebula)  was  in  question,  the 
writings  of  Otto  Struve,  D' Arrest,  Schoenfeld,  Vogel, 
ScHULTZ,  Schmidt,  Bumker,  Argelander,  Oppolzer,  Wik- 
KECKE,etc.,  would  naturally  be  first  consulted,  and  so  with  other 
subjects. 

One  nebula,  that  in  Orion,  has  received  a  vast  amount  of  study, 
and  I  have  added  a  special  bibliography  of  this,  as  well  as  ooe 
referring  to  the  Variable  Nebulse. 

Section  IV  consists  of  a  reference-list  to  all  published  (and 
many  unpublished)  drawings,  of  nebulae  and  clusters.  Under  this 
head  many  of  the  most  extended  memoirs  will  be  again  indexed, 
and  nearly  all  the  monographs,  so  that  it  supplements  in  a  way  the 
main  index.  That  is  if  the  memoirs  on  a  certain  nebula  are  sought 
for  and  no  preliminary  clue  is  at  hand,  (as  to  authors,)  it  will  be 
well  before  looking  through  the  whole  list  of  author's  namee,  to 
look  for  this  nebula  in  the  list  of  drawings.  If  it  is  found  there, 
the  references  joined  to  it  will  indicate  the  principal  papers  on  this 
object 

To  facilitate  the  finding  of  nebulie  I  have  given  in  this  part  oi 
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the  work  a  findiog  list  of  Sir  William  Hebschel's  classes  aud 
numbers,  as  well  as  of  Messier's  nebulae — the  identifications  rest 
ing  on  the  authority  of  Sir  J.  Herschel. 

The  abstracts  of  Sir  William  Herschel's  papejrs  I  have  made 
much  more  full  than  in  other  cases,  in  order  to  present,  if  possible, 
something  like  an  adequate  idea  of  the  views  of  this  great  man  on  the 
subject  which  is  peculiarly  his  own.  This  is  the  more  necessary,  as 
we  have  as  yet  no  collection  of  his  works  which  is  generally  avail- 
able, (a  want  which  it  is  hoped  may  be  filled,)  and  as  the  earlier 
volumes  of  the  Philosophical  Transactions  are  now  quite  rare.* 

Keferences  to  translations  and  reprints  of  important  papers  have 
frequently  been  included  in  order  that  such  papers  may  be  accessible 
to  as  many  as  possible  in  the  native  language  of  the  reader. 

Many  popular  and  historical  papers  have  been  referred  to  which 
appeared  in  Reviews  and  Magazines,  but  it  is  not  supposed  that  such 
references  are  by  any  means  exhaustive  of  this  part  of  the  subject, 
Qor  does  it  seem  desirable  that  they  should  be  so,  since  they  are 
largely  repetitions  one  of  another. 

I  have  included  (with  some  hesitation)  a  few  references  to  the 
views  of  the  ancients  on  the  Milky  Way,  etc.,  which  may  be 
thought  to  render  the  lodex  more  complete  by  presenting  more 
fully  the  historical  side  of  the  subject ;  but  in  the  main  it  refers  to 
publications  made  between  the  epoch  of  the  invention  of  the  tele- 
scope and  the  present  time. 

It  is  to  be  noted  that  the  references  here  made  are  always  from  a 
consultation  of  the  original  work,  when  this  was  accessible,  and  not 
by  a  transcription  from  any  indices  or  general  catalogues,  like  the 
Royal  Society's  Catalogue  of  Scientific  Papers  for  example.     These 


♦A. complete  collection  of  his  separate  papers  exists  at  the  Pulkowa 
Observatory,  and  also  one  in  five  volumes  in  the  possession  of  his  descend- 
ants in  England,  but  in  order  to  gain  an  acquaintance  with  them  in  general, 
it  is  necessary  to  examine  no  less  than  thirty-nine  separate  volumes  of  the 
Philosophical  TVansaciions.  Much  unpublished  and  most  precious  material 
exists  in  manuscript. 
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have  however  been  consulted  in  order  to  secure  the  necessary  checb 
upon  accuracy. 

A  considerable  number  of  the  works  quoted  are  not  to  be  obtamed 
in  the  United  States,  and  in  many  cases  I  have  had  only  incomplete 
sets  of  periodicals  at  hand,  which  may  explain  possible  omissions. 

Following,  I  give  a  list  of  all  works  on  special  astronomical 
bibliography  which  are  known  to  me,  which  may  be  of  use  to  those 
consulting  this  Catalogue. 

^  Among  this  list  of  works,  the  only  one  similar  in  purport  to  the 
present,  is  the  work  of  my  friend  E.  B.  Knobel,  Esq.,  F.  R  A.S., 
etc.  A  careful  comparison  with  §  4  of  his  work  has  assured  me  of 
the  accuracy  both  of  his  list  and  of  the  present  one  as  it  stood  io 
manuscript  at  the  time  of  the  publication  of  Mr.  Knobel's  paper. 

The  present  Index  is  somewhat  wider  in  scope  than  §4  of  Mr. 
Knobel's,  and  it  contains  a  special  reference  to  the  contaits  of 
each  paper,  which  is  not  given  in  the  other  list.  As  the  two  works 
were  done  independently,  each  serves  as  a  useful  check  upon  the 
other. 
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[Literature  of  Micrometers.] 

:  ReperioHum  der  Cometen^Asironomie.    8vo.     1864. 

[Contains  references  to  observations,  etc.,  of  comets,  and  i« 
very  complete.] 

Darboux  and  HouicL :   Bulletin  dea  Seieneea  Maihhnatiquea  el  AMtrwy 
tniquea.     Periodical.     Bvo. 

[Contains  abstracts  of,  and  criticisms  upon,  works  and  memoirs 
on  Astronomy,  Matheo^atics,  etc.] 


236 

281 

825 

404 

Ill 

138 

III 

286 
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ExoELMANN,  R.:  LUeratur  der  Asironomische  Nachriehten^  eic^  from 
BsssEL's  Ahhandlungen,    8  vols.,  4®.     1876-7. 

[There  are  now  three  volumes,  4°,  of  Indices  to  the  Astro- 
nomische  Naehrichten^  which  are  very  full,  arranged, '  both  by 
authors  and  subjects,  and  issued  periodically  by  the  editors.] 
Enoelmakn*s  Indices^  as  below,  are  even  more  full  for  the 
special  subjects  treated. 

VoU  Page,  SubJeeL 

I      83     [Comets.] 

1     194     [Saturn  and  Saturn's  Satellites.] 
I    260    [Refraction.] 

I    816    [Aberration,  Nutation,  and  Precession.] 
II    202    [Instruments.] 

[Parallax  of  Stars.] 

[Fundamental  Stars,  Star  Catalogues,  and  Star  Charts.] 
[Proper  Motion,  Variable  Proper  Motion,  Double  Stars.] 
[Mathematics.] 

[Geodesy,  Longitudes,  Measurement  of  an  Arc  of  Meridian.] 
[Pendulums ;  Units  of  Mass,  etc.;  Terrestrial  Refraction,  etc.] 
Ill    489    [Miscellaneous.] 

Knobel,  £.  B. :  Reference  Catalogue  of  Astronomical  Papers  and  Researches, 
8vo.     1876.    Afon.  Not.  R.  A.  S.,  November. 

Lalakde,  J.:  ^ibliographis  Aatronomiqiief  etc.     1808.     See  C.  T.^  1806. 

LoMDOX,  RoTAL  Society  ov  :  Catalogue  of  Scientific  Papers,  [1800-1863.] 
6  vols.,  4*>.     1867-1872. 

PooGSNDORF :  Bihliographisch' Liter artsches  Handwdrterbuch  zur  Oeschichte 
der  Exacten  Wissensehafteny  etc,    2  vols.,  8vo.     1863. 

Revbs,  J.  D.:  Repertorium  Oommentationumf  etc.  Vol.  Y.  Astronomia, 
1804.     4«. 

ScuEiBEL,  J.  E.:  Astronomisehe  Bibliographic.  1st  part,  1784;  2d  part, 
1786;  8d  part,  with  Appendices  to  parts  1  and  2, 1789-1798.  8vo. 

ScnuMACHER,  H.  C:  Catalogue  des  Livres  Composant  la  Bibliothique  de 
feu  H.  C.  Schumacher.  Part  I.  [Mathematics,  Astronomy, 
etc.]  1855.  8vo.  pp.  147.  [Other  valuable  works  of  this  class 
are  frequently  printed  by  various  publishers.] 

SonKCRK,  L.  A.:  Bibliothcea  Mathcmatiea.  Yerzeichniss  der  BGcher  uber 
Astronomie,  etc.,  welcho  in  Deutschland  und  dem  Auslande  vom 
Jahre  1830  bis  1854,  erschienen  sind.     1854.    8vo. 

St.  Petersburq  Academy  op  Sciences  :  Tableau  general  M6thodiquc  et 
AlphaJbeiique  des  MaiUres  eonienues  dans  lea   Publications  de 
V Academic  Imperiale  des  Sciences  de  St.  Petersbourg  depuis  sa 
fondaiion,     1  drepariic.    Langi^es  etrangires.    8vo.     1874. 
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Struye,  Otto  t.:  Catalogus  Librerufn  in  B'iblioiheea  Speculce  Pulcorenas. 
8vo.     1858. 

Weidler,  J.  v.:  Bvbliographia  Aatronomiea,  etc,     1755.    8vo. 

Welleb:  Cometen'LHeraturin  tho  Ameiger  fUr  Kunde  der  DeutscKen  Vor. 
zeit.    1867.     No.  10,  p.  821 ;  No.  11,  p.  359. 

Wolf,  K.:  Sonnenfltcken  Literatur   in  the    Asir(momi8che  Miitheilungen. 
:  Handbuch  der  Mathemaiik^  Astronomies  etc.     2  vols.,  8vo.    1872. 

YouNa,  Thos.:    A  Course  of  Lectures  on  Natural  Philosophy.    2  vols. 
1807.    4?.    Vol.  ii,  p.  87. 


PRINCIPAL  ABBREVIATIONS   USED   IN   THE   REFERENCES  OF  THE 

PRESENT  WORK.* 


Abbreviation, 


Work  re/erred  to. 


Am.  Ass.  Adv.  Sei. 

Am.  Jour.  Sci, 
A.  N. 
Ast.  Jour.  ^ 
B.  A.  A,  S. 

Bern. 
B.J. 
C.  R. 

a  T. 

Mem.  A.  A.  S. 

Mem.  R.  A.  S. 
Mem.  Soe.  Spet.  Ital. 
Mon.  Not.  R.  A.  S 

M.  M. 

Paris. 

Phil,  Mag, 

Proe.  A.  A.  S. 

Proc.  R.  8. 
P.  T. 

p,  t. 

(^uar.  Jour,  Sei. 

Sid.  Mess, 

V,  J.  S, 


Proceedings  American  Association  for  the  Advanoe- 

raent  of  Science. 
Silliman's  American  Journal  Science  and  Arts. 
Astronomischo  Nachrichten. 
Gould's  Astronomical  Journal. 
Reports  British  Association  for  the  Advancement  ot 

Science. 
Mitt.  d.  Naturforsch.  Gesell.  in  Bern. 
Bode's  [or  Berliner]  Jahrbuch. 
Comptes  Rendus  de  I'Acad^mie  Royale  des  Sciences. 
Connaissance  des  Terns. 
Memoirs  American  Academy  of  Arts  and  Sciences. 

[Boston.] 
Memoirs  of  the  Royal  Astronomical  Society. 
Memorie  della  Society  degli  Spettroscopisti  Italiani. 
Monthly  Notices  of  the  Royal  Astronomical  Society. 
Melanges  Math^matiques  et  Astronomiques. 
Histoire  [ou  Mfimoires]  de  I'Acaddmio  Royale  des 

Sciences. 
London,  Edinburg  and  Dublin  Philoeophical  Maga- 

eine. 
Proceedings  American  Academy  of  Arts  and  Sciences. 

[Boston.] 
Proceedings  of  the  Royal  Society  of  London. 
Philosophical  Transactions  of  tho  Royal  Society  of 

London. 
Philosophical  Transactions  of  the  Royal  Society  of 

London — abridgment  to  1800,  by  Huttov. 
Quarterly  Journal  of  Science. 
Mitchel's  Siderial  Messenger. 
Yierteljahrsschrift  der  Astron.  Gesell.  [Leipzig.] 


•  Those  used  and  not  given  here  will  be  easily  understood. 
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It  remains  to  state  that  in  the  main  body  of  the  Catalogue  I  have 
catalogued  names  commencing  irith  Le  or  La  under  L,  as  Lalande, 
LaHire,  etc.  Names  commencing  with  De  have  not  been  placed 
under  D,  with  the  exception  of  D' Arrest,  D'Abbadie,  etc.  Names 
commencing  with  VoN  are  not  catalogued  under  V. 

Edward  S.  Holden. 

U-  S.  Naval  Observatory, 

Washington,  January^  1877. 


I. 

INDEX-CATALOGUE   OF  BOOKS  AND   MEMOIRS  RE- 
LATINO  TO  NEBULiE,  CLUSTERS,  Etc. 


[Alphabetically  arranged  by  authors.] 


Abbe:  [Distribution  of  Nebulas  in  space.]    Mon.  Not,  R.  A,  S.^  xxyii,  p. 
257. 

:  Mon.  Not  R,  A.  S.,  xxxy,  p.  236,  and  Am,  Asa,  Adv,  Sei.^  1870,  p. 

40.     [The  very  much  extended  nebulas  of  Hbrschel's  Cata- 
logue.]   See  also  Am.  Jour.  Sei.^  3d  series,  ix,  p.  42. 

:  Johnson's  Cyclopedia,  4®.,  1876,  article  Nebula^  [succinct  his- 
tory.] 

Abbott :  Mon.  Not  R.  A.  S,f  xxiii,  p.  82.     [Cluster  k  Crueia.'] 

:  [Nebula  surrounding  Tf  Arffua."}    Man.  Not  R.  A.  S.,  xxv,  192  ,* 

xxviii,  200. 

:  Mon.  Not  R.  A,  S.,  xxxi,  pp.  226,  230,  231.     [Nebula  in  Argo.] 

:  Mon.  Not  R.  A.  S.^  xxxii,  p.  61.     [Note  on  Nebula  in  Arffo."] 

:  [Nebula  surrounding  7  ArgiU.'\    Mon.  Not  R.  S.  Taamanta^  1870, 

p.  21,  [2  sketches]  ;  1871,  p.  17  ;  1872,  p.  27. 

Abhandilimg  d.  Konig.  Sachs.  Gesellscbalt  der  Wissenscliaften :  See 

iSocAs.  OeseU.  Konig.  Abh. 

Academy  of  Sciences,  Paris :    HUtoire  et  Memoires. 


A.D. 

Page. 

Author, 

A.D. 

Ptve. 

AvUhor. 

Vol  X.  \ 
1666-9    / 

117 

f  La  Hire. 
\  Cassini. 

1769 

469 

[Cbeseux.] 
Legentil. 

1769 

453 

1707 

864 

Maraldi. 

1771 

435 

Messier. 

1783 

19 

Fontaney. 

1777 

440 

Messier. 

1784 

78 

Maupertius. 

1779 

605 

Jeaurat. 

1746 

65 

Maraldi. 

1789 

610 

LeMonnier. 

1766 

194 

Lacaille. 

1807 

206 

Messier. 

INDEX   CATALOGUE. 


Academy  of  Sciences,  Paris :    Comptes  Rendua, 


Volume, 

Page. 

XIII 

449 

li 

450 

XVII 

190 

XXIV 

1021 

XXVI 

50 

XXVI I 

112-188 

XXVIII 

573 

XXX 

358 

XXXVII 

874 

XL 

775 

XLIV 

1031 

n 

1074 

(4 

1075-1294 

t( 

1293-1295 

4( 

1279 

XLV 

170 

LIV 

299 

11 

1012 

LV 

606 

(1 

761 

LV 

792 

Author, 


De  Vico. 

Arago. 

De  Vico. 

Laugicr. 

Arago. 

Butillon. 

Laugier. 

Hind. 

Laugier. 

Dien. 

Porro. 

Le  Verrier. 

De  Senarmont 

Le  Verrier. 

Secchi. 

Sccchi. 

Le  Verrier. 

Le  Verrier. 

(  Le  Verrier. 

(  Lassell. 

Secchi. 

f  Lo  Verrier. 

\  Schonfeld 


Volume, 

Page. 

LV 

888 

LVI 

687 

LVIII 

72 

LX 

468 

ti 

548 

LXV 

63 

LXVI 

806 

tt 

643 

LXIX 

1519 

LXXIII 

825 

LXXIV 

444 

LXXVI 

1073 

LXXVIl 

1364 

LXXVIII 

313 

LXXXI 

29 

i( 

749 

t( 

891 

LXXXIII 

828 

uXXXIV 

641 

(t 

705 

Author. 


Chacornac. 

Gbacorniic. 

Goldschmidt 

Faye. 

Secchi. 

Secchi. 

[Chacornac] 

Secchi. 

{Frankland. 
Lockyer. 
Stephan. 
Stephao. 
Stephan. 
Stephan. 
Stephan. 
Wolf,  C. 
Plants. 
Tisserand. 
Stephan. 
Stephan. 
Stephan. 


Account  of  Several  Nebula,  etc. :  [Hallkt  J  P.  T.,  xxix,  p.  390. 

Adams,  J.  0.  :  Address  on  presenting  the  gold  medal  of  the  R.  A.  S.  to 
D'Aerkst,  February,  1875.     Mon,  Not,  R.  A.  5.,  xxxv,  p.  265. 

Airy:  Mon.  Not.^  iii,  p.  167.      [The  History  and  present  state  of  oar 
knowledge  of  Nebulas.] 

:  Mon.  Not.  R.  A.  S.,  xxxi,  p.  238.     [Nebula  in  Argo.'] 

:  Mem.  R.  A.  5f.,  ix,  p.  808.     [Address  on  delivering  gold  medal  to 

Sir  J.  Hkrschel.] 

Alexander,  8.:   On  the  origin  of  the  forms,  etc.,  of  Nebuln.     Asi. 
Jour.f  Vol.  II.,  p.  95,  Nps.  86-44. 

:  Am.  Jour.  Sci.f  2d  series,  xv,  p.  800. 

Alphonso  X. :  Libros  del  Saber  de  Astronomia.    Vol  I,  p.  148,  4*^. 

American  Academy  of  Arts  and  Sciences :    Memoirs.  Boston.  1848. 

Vol.  Ill,  p.  75.    Bond,  G.  P. 
:  1848.    Vol.  Ill,  p.  87.    Bond,  W.  C. 

American  Academy  of  Arts  and  Sciences :    Proceedhiga.  Boston.  Vol 

I,  pp.  165,  825,  842.     Bond,  W.  C. 
:  1862-8.    Vol.  VI,  p.  177.    Bond,  G.  P. 


NEBULA,  CLUSTERS,  ETC. 


Ameiioan  Joomal  of  Science :    [Sillimak's.] 


Heriea. 

Vol, 

Page, 

Author, 

1 

XL 

87 

Mason. 

1 

XLIV 

875 

[Do  Vico.] 
bond,  W.  0. 

2 

IV 

427 

2 

V 

86 

[J.  Herschel.] 

2 

IX 

140 

^Rosse.] 

2 

XV 

300 

Aloxander.] 

2 

XXIV 

203 

HolmhoUz. 

2 

XXX 

161 

Kirk  wood. 

2    . 

XXXIII 

436 

Hind. 

2 

XXXV 

101 

Gautier. 

2 

XXXVII 

198 

Gautier. 

2 

(( 

210 

Trowbridge,  D. 

2 

XXXVIII 

844 

Trowbridge,  D. 

2 

XXXIX 

25 

Trowbridge,  D. 

2 

(( 

113,363 

Trowbridge,  D. 

2 

II 

46,134,276 

Hinrichs. 

2 

XL 

77-138 

Iliisrgins. 

3 

II 

155 

Kirkwood. 

3 

V 

76 

Hugging.] 
Huggin?.' 

3 

VIII 

75 

3 

IX 

42 

Abbe. 

3 

XI 

841 

Holden. 

8 

XIV 

488          Holden.                 | 

Amer.  Phil.  Society  Transactions :  Vol.  Vll,  p.  165.    Mason,  E.  P., 

and  Smith,  H.  L. 

American  Ass.  Adv.  Science :    1870.    p.  40.    Abbe. 

Amsterdam:  Tijdsch.  van  Wiss.  en  Nat.  IVeiena,  Vol.  I,  [1S48].  p.  7. 
Kaiser,  F. 

Angstrom :  Kecherches  sur  le  spectre  Bolairo,  p.  87.  [Duplicity  of  lines 
in  spectrum  of  nebulte.] 

Allgemeine  Gkog.  Ephemeriden :  iv,  p.  269.    [Olbers.] 

AragO :  Astronomie  Populaire,  vol.  i,  p.  495,  etc. 

:  Analyse  des  Travaux  de  Sir  Wm.  Herschkl.    Ann,  d.  Bureau 

d.  Long,     1842,  p.  410. 

:  C,  R-,  ziii,  p.  450.     [Remarks  on  Bondoni's  drawing  of  nebula 

of  Orion."] 

:  C.  R.t  xxvi,  p.  50.     [Bond's  drawing  of  nebula  of  Orion,] 

:  Edinburg  New  Phil.  Jour,    Vol.  88,  p.  807. 

Aratns:  Diosemeia,  ver.  160,  [mentions  Preeaepe,] 

Argelander:  Astronomische  Beobacbtungen  zu  Bonn.,  4°.,  Vols,  iii,  iv, 
v.  Durehmuaterung.  [Introductions  contain  data  for  deter- 
mining the  distribution  of  stars  in  space,  of  the  milky  way,  etc.] 

;  Maps  in  Uranom,  Nova,  give  19  nebulas,  etc.,  visible  to  naked  eye. 


4  INDEX   CATALOQUE. 

Argelander:  Maps  of  Durchmtuterung  give  62  nebula.     [See  Littrov.] 
:  WheinL  t*.  Westph,  Sitzungaber,  xir,  1832,  p.   79,    [on  a  miasing 

nebula.] 
:  A.  N.,  Izxi,  col.  287.     [On  an  error  in  place  of  nebula  in  Bonn 

Zones^O'',  No.  2436.]    See  Pktsbs,  0.  A.  P. 

Astronomisclie  OesellBChaft :     Vierteljahrsaehrifi, 


A.D. 

Paget. 

1866 

129 

1866 

176,199 

1867 

160,193 

1868 

29,94 

1868 

259 

1869 

118,116 

1870 

25,133 

1872 

58 

Authort. 


Hugging. 
Auwers ;  Kruger. 
Hugeins ;  Vogel. 
Bond;  D 'Arrest. 
Laasell. 
Huggins. 
Struve;  Pihl. 
Winnecke. 


A.D, 

Pagei, 

1878 

218 

1874 

57,89 

1875 

111 

1875 

297 

1876 

78 

1876 

269,276 

1877 

14 

1877 

41  et  seq. 

Authort. 


Huggins. 
Vogel;  SchulU. 
Engelmann,  K 
Winnecke. 
Schultz. 
Dreyer. 
Bredichin. 
Peters. 


AstronomiBclie  Nachricliteii : 


Vol 

Q>L 

V 

113 

121 

121 

282 

425 

427 

VII 

64 

u 

64 

XI 

373 

XII 

274 

XIV 

183 

XVI 

871 

XVII 

97 

XVIII 

895 

XXIII 

356 

XXVII 

172 

XXX 

95 

fl 

'    257 

XXXII 

105 

XXXIV 

260 

XXXV 

886 

4( 

371 

XXXVI 

243 

XXXVIII 

109 

XXXIX 

262 

XLI 

191 

Olbers. 

Olbers. 

Gacciatore. 

Scbumacher. 

Biela. 

Capocci. 

Cacciatore. 

Olbers. 

Olbers. 

Herscbel,  J. 

Lamont. 

Bianchi. 

Kaiser,  F. 

Rumker,  0. 

Hind. 

Lassell. 

{Bond,  G.  P. 
Bond,  W.  0. 
Everett,  E. 
Hind. 
Brorson. 
D 'Arrest 
Lassell. 
Hind. 
8«cchi. 
Wolf,  R. 
Secchi. 
D 'Arrest. 


XLII 

14 

XLIII 

(« 

XLV 

(I 

(( 

XL  VI 

LI 
LIII 
LIV 

4( 

LV 
LVI 

II 
LVII 

14 
l< 
U 
« 
« 

LVIII 
ti 

IC 

l< 

41 
(C 


169 
193 
157 
246 

60 
247 
247 
171 
883 
294 
286 
821 

91 
272 
272 
828 
162 
207 
243 
837 
841 
874 
1 
155 
176 
240 
353 
355 


Author, 


Marth. 

D'Arrest. 

Secchi. 

Breen. 

Secchi. 

Auwers. 

Winnecke. 

Porro. 

Winnecke. 

Auwers. 

Tern  pel. 

Schmidt. 

Schmidt 

Tuttle. 

[D'Arrest  ] 

D'Arrest 

Schmidt 

Winnecke. 

Schmidt 

D'Arrest 

D'Arrest 

Chacorifac. 

D'Arrest 

D'Arrest 

D'Arrest 

Tempel. 

Schmidt 

Schonfcld. 
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Vol. 


XLI 
LIX 


CoU 


Author, 


t< 
<( 

LX 

LXI 

LXII 

LXllI 

It 

(( 
ti 

LXIV 

t( 

LXV 

it 

II 
11 

ti 
li 
II 

LXVI 

II 

II 

LXVII 

II 

LXVIII 

II 

LXIX 


861 

869 

13 

31 

65 

271 

877 

198 

197 

177 

248 

246 

805 

1 

125 

289 

1 

65 

93 

261 

262 

297 

815 

47 

81 

161 

1 

225 

251 

858 

802 


A  u  were. 

Auwers. 

D'Arrest. 

Ooldschroidt. 

Winnecke. 

Auwers. 

D'Arrest. 

Bond,  G.  P. 

D'Arrest. 

D'Arrest. 

8chultz,H.  • 

tOppolzer.] 
tumker,  G. 
Schmidt. 
D'Arrest. 
Riiraker,  G. 
D'Arrest. 
Schultz,  H. 
Riimker,  G. 
Schmidt. 
Seech  i. 
Schultz,  H. 
Scbultz,  H. 
Schultz,  n. 
Rumker,  G. 
Secchi. 
Schultz,  H. 
Rumker,  G. 
D'Arrest. 
Rumker,  G. 
Schmidt. 


Vol. 


LXX 

II 

i< 

II 
(I 

LXXI 

II 

II 
II 

LXXVI 

LXXVIII 

II 

II 
II 

LXXIX 

II 

<« 

II 

LXXX 

II 

II 
II 

LXXXl 

LXXXIII 

II 

LXXXVI 

LXXXVIII 

II 

<i 

LXXXIX 
XC 


col. 


185 
155 
161 
887 
348 

45 
143 
240 
287 
159 
199 
245 
251 
295 
8 

62 
193 
205 

21 

29 
189 
299 
803 

51 
137 

67 
188 
283 
359 
263 
29-33 
855 


Author, 


Schultz,  H. 

Oppolzer. 

Vogel,  H.  0. 

D'Arrest. 

Schmidt. 

Vogel,  H.  C. 

D'Arrest. 

Peters,  C.  H.  P. 

Argelander. 

Stephen. 

Schmidt. 

Vogel,  H.  C. 

Dun6r. 

Steuhan. 

D'Arrest. 

Stephan. 

D'Arrest. 

Borelly. 

Schultz,  H. 

Tom  pel. 

D'Arrest. 

Denning. 

Stephan. 

Stephan. 

Stephan. 

Tempel. 

Schmidt. 

Schmidt. 

Dreyer. 

Stephan. 

Tempel. 

Tempel. 


Astron.  Beg.:  1876,  [Jan.]    Pp.  3,  15.    Burton. 
Afftronoznical  Society,  Boyal :    Memoirs. 


Vol. 

Page. 

AuOwr, 

Vol. 

Page. 

Author. 

I 

167 

Herschel,  W. 

VIII 

21 

Herschel,  J. 

II 

487 

Herschel,  J. 

IX 

803 

Airy. 

IJI 

98 

Pond. 

XXIII 

53 

Lassell. 

II 

187 

f  Herschel,  J. 
\  Ramage. 

XXXIII 
XXXVI 

121 

1 

Lassell. 
Lassell. 

II 

189 

Herschel,  J. 

II 

53 

Lassell. 

VI 
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Auwers,  A. :    Wm.  Hebschel's  Verz.  v.  Nebclflecken  a.  Sternhnufcn. 
Koenigsborg  Observations.    Vol.  84.    18G2.     p.  156. 

:  Koenigsberg  ObserYationp.    Vol.  86.     1866.     p.  198. 

[Contains  heliometer  observations  of  places  of  various  nebulse.] 

:  A.  N.f  xlv,  col.  247.     [Discovery  of  a  nebula.] 

:  A.  N.f  Iviii,  col.  361.       [On  the  variability   of  No.  648,  Bonn 

Zone  -{-  30°  ;  and  observations.] 

' :  Verz   d.  Oerter  von  40  Nebclflecken,  etc.    A,  N.^  Iviii,  1862,  col. 

869.     [Also  contains  remarks  on  personal  errors  in  observations 
of  nebulas.] 

:  A,  jy.,  lix,  col.  271.      [Identity  of  Olbers'  nebula  of  1802  with 

one  of  Hebschel's.] 

■ 

— — :  [Discovery  of  anew  star  in  the  nebula  80  M.]    A,  N.j  liii,  col.  294. 
See  Mon.  Not.  R.  A,  S.,  xzi,  p.  82. 

:  [Hind's   missing  nebula  of  1862.]      Mon,  Not  R.  A.  8.,  xxii, 

p.  160. 


Baily*  F. :  Chart  and  Catalogue  of  the  Pleiades,  [published  about  1820. 
I  have  not  been  able  to  find  this  work.] 

Banicby:  Mon.  Not.  R.  A.  S.     March,  1874,  vol.  xxxiv,  p.  248.     [Vari- 
ability of  6th  star  in  trapezium  of  Orum."] 

B^in  Academy  Memoirs :  A.  D.  1794-6,  p.  179.    Bode. 
Berlin,  Oesell.  Natur.  Freimde :  Vol.  I,  [1795,]  p.  804.    Bode. 

Bern:  MUt.  d.  Naturforseh.  Oesell.,  A.  D.  1860.     May,  F.  v.  R. 

BeSSel:  Ast.  Untersuchunjen ;  i ;  p.  209,  [positions  of  Pleiades.'] 

:  [Eloge  of  W.  Hekschel,!  Enoelmann's  Bessel,  iii,  p.  468. 

:  [Cysat  knew  of  the  nebula  of  Orion  ]     B.  J.,  1808,  p.  122. 

Bevis :  [Discovered  G.  C.  1167  =  M.  1.]     See  Auwers  in  Kcenigsberg  Obs, 

Vol.  34. 
Biancld:  Observations  de  deux  n^buleuses  nouvelles.     1839.    A.  N.y  xvi, 
col.  871. 

Biela:  A.  N,  v,  col.  425,  [on  Cacciatore's  now  nebula.]    See  Zach. 
Corres.  Astron.,  14,  p.  409,  [on  two  new  nebulas.] 

Bode:  Becueil  de  Tabl.es  Astronomiques,  1776,  i,  p.  206,  [notes  the  ten- 
dency of  star  clusters  to  lie  near  the  milky  way,  and  the  rarity 
of  true  nebulsB  in  that  circle.] 

:  Bepresentation  des  Astres.     1782. 

:  Anlcitung  z.  Kenntniss  des  Gestirnten  Himmels,  8°,  Berlin,  1801, 

[7th  ed.,]  p.  166,  [nebula  of  Orion,  with  two  figures  in  Plata  1,] 
p.  666. 


8 


INDEX   CATALOGUE. 


Bode  :  HimmeUkarten  :  Tafel  80.    [Figure  of  nebula  of  Orion.'\ 

:  Godanken  u.  d.  AuBtheilung  d.  Nebelflocke,  etc.,  im  Weltraum. 

Mem.  Berlin  Acad^y,  1794-6,  p.  179. 

:  [Same.]  Berlin^  Oesell.  Nat.  Freunde^  Vol.  I.,  [1795,]  p.  804. 

:  Neu  entd.  Nebelsterno,  B.  J.,  1779.     p.  66.     [Verreichnias  der 

Bekannten,]  ib.  p.  70. 

:  5.  J.,  1782,  p.  166,  [list  of  new  nebulae.] 

Bodo'8  Oder  Berliner  Jahrbuch : 


A.  D. 

Page, 

'    AiUhcr, 

A.  D. 

Page, 

Author. 

1779 

66 

Bode. 

1799 

235 

Von  Hahn. 

1779 

70 

Bode. 

1801 

128 

Herschel,  W. 

1782 

155 

Bode. 

1801 

128 

Schroeter. 

1782 

155 

Kohler. 

1801 

178 

Von  Hahn. 

1784 

181 

Oriani. 

1802 

231 

Von  Hahn. 

1785 

230 

Kohler. 

1803 

106 

Von  Hahn. 

178G 

.164 

Messier. 

1803 

153 

Friiach. 

1786 

232 

H6chain. 

1804 

231 

Herschel,  W. 

1787 

218 

Herschel,  W. 

1805 

135 

Schubert. 

1788 

238 

Herschol,  W. 

1805 

211 

Herschel,  W. 

1791 

157 

Herschel,  W. 

1807 

113 

Herschel,  W. 

1794 

151 

HerHchel,  W. 

1807 

129 

Herschel,  W. 

1794 

213 

Herschel,  W. 

1807 

152 

Von  Hahn. 

1794 

226 

[Kant.] 
Kant. 

1807 

192 

Huth. 

1794 

257 

1808 

122 

Bessel. 

1797 

157 

Von  Hahn. 

1818 

97 

Herschel,  W. 

1797 

184 

Von  Hahn. 

1821 

149 

Hcrpchel,  W. 

1797 

198 

Schroeter. 

1826 

110 

Olbers. 

1797 

250 

Von  Hahn. 

1827 

134 

Harding. 

Bond,  G.  P.:  On  the  great  nebula  of  Orion.    Annals  Harvard  CoUeffe  06- 
aervaiory^  vol.  v,  1867,  [with  two  steel  engravings  and  charts.}  4^ 

:  Annala  Harvard  Coll.  Oba'y,  vol.  viii,  [drawings  of  nebuls.] 

:  An  account  of  the  nebula  in  Andromeda.    Mem.  A.  A.  &,  iii| 

1818,  p.  76,  [with  a  steel  engraving.] 

:  [Spiral  structure  of  nebula  Orionis.}    Mon.  Not  R.  A.  5.,  xxi, 

p.  208.    See  Proc.  A.  A.  A.  &,  v,  p.  227. 

:  Mon.  Not  R.  A.  S.^  xxiv,  p.  177.     [Important  details  in  regard  to 

nebula  Orionia."] 

:  List  of  new  nebulae  [1847-63]  seen  at  Harv.  Coll.  Obs*y. 

Proe.  A.  A.  <S.,  vi,  1862-8,  p.  177. 

:  A.  A'.,  XXX,  col.  93.     1850.     [Observations  on  certain  nebals.] 

:  List  of  now  nebulaa.    A.  N.^  Ixi,  col.  193. 
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Bond,  G.  P. :  In  the  Harvard  Coll.  Obs'y  Zones,  AnnaUf  vol.  i,  are  8 
nebula:  [1]  Z.  14,  IG ;  [8]  63,  64;  [2]  88,  89;  [1]  26,  27 ;  [1] 
22,  23. 

:  Annual  Reports  of  Director  of  Harv.  Coll.  Obs'y,  1869-64.    8vo. 

[Progress  of  work  ou  nebulie,  etc.] 

Bond,  W.  0.:  Annual  Reports  as  Director  of  Harv.  Coll.  Obs'y,  giving 
progress  of  work  on  nebulas.  [1846-65,]  vol.  i,  f^njiaU  Harv, 
ColL  Oba^y,  p.  Ixvii,  ei  seq. 

:  Description  of  the  nebula  about  0  Oriotiis,    Mem.  A.  A.  S,,  iii, 

1848,  p.  87,  [with  steel  engraving.] 

:  Annals  Harv,  ColL  Oba'y,  i,  p.  266.     [Obs.  of  H,  i,  16.] 

:  A.  A,  S.  Proe.,  i,  p.  165.     [Dumb-bell  nebula  =  M.  27.] 

:  A.  A.  S.  Proc.j  i,  p.  825.     [Observations  of  h.  1857,  h.  1876,  h. 

859,  and  nebula  of  Orion.'} 

:  Same  volume,  p.  842.     [Resolvability  of  nebula  of  Orion.']    See 

also  Am,  Jour.  Sei.,  2d  scries,  iv,  p.  427. 

Borelly :  Bulletih  Ast.  de  VOba.  de  Paris  ;  i,  p.  162.  [Discovery  of  several 
nebulas.] 

:  A,  N.^  Ixxix,  col.  205.     [Discovery  of  a  nebula.] 

Bradley :  Observations  of  two  nebulas.  1727,  Feb.*  16.  Bradley's  Mis- 
cellaneous  Works^  [RiOAUD,]  p.  861. 

Bzayley:  Proc.  R.  5.,  xiv,  p.  120.     [Nebular  hypothesis.] 

Bredicbill,  T. :  Spectre  des  n^buleuses.  Mem.  Soe.  Spet.  Ital.^  Nov.,  1875, 
p.  109.  [Contains  an  examination  of  the  spectra  of  the  follow- 
ing planetary  nebulas :  G.  C.  4964,  4628,  4234,  4447j  4390,  4510, 
4373.  The  spectra  of  all  these  are  nearly  identical.  G.  0.  4244 
gives  a  stellar  spectrum;  G.  C.  4532  {dumb-bell^']  4378,  and 
4672  also  examined.] 

:  Spectre  des  nSbuleuses.    Annates  de  VObservatoire  de  Moscou^  ii, 

[2nje  liv.,]  p.  ^0.  [Spectra  of  the  nebulae  G.  C.  Nos.  4904. 
4628,  4234,  4447,  4390,  4510,  4378.  The  mean  spectrum  of 
planetary  nebulas  is  A  =  5003.9  ±1.2;  B  =  4957.9  db  11.4 ;  0 
=  4859.2  ±  8.1 ;  wave  lengths.] 

:  Observations  des  n6buleuses.     Same  vol.,  p.  114.     [Positions  of 

nebulae  by  Bbsdichin  and  Schweizsb  in  1802-5  and  1875. 
New  nebula,  18760  a  =  28»»  54»  50«  rf  -f-  7®  3'.0.  Measures 
of  G.  C.  4532  Idumb'bell,]  4702,  116,  117,  807,  675,  600,  Nova, 
1226,  1949,  1950,  2203-7,  2946,  8036,  8453,  4234,  4244,  4294, 
4373,  4390,  4447,  4510,  4572,  4580,  4627,  4628,  4670,  4678,  4760, 
4964,  6046.] 

:  Tempsl's  variable  nebula  in  the  Pleiades.    Same  vol.,  p.  125. 

Breen :  A.  N.,  xliii,  col.  246.     [Discovery  of  a  nebula.] 

49 
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Bxitisli  A88.  Adv.  Science :  RqM>rL 


A,  D. 

Page. 

Authtrr. 

1838 

17 

Hcrschdi  J. 

1845 

President'a  Address. 

Herschel,  J. 

1845 

4 

Rossc. 

1849 

58 

Rosso. 

1852 

22 

Rosse. 

18G2 

14 

Lassell. 

1869 

20 

llobioson. 

British  Quarterly  Review :  Vol.  iii,  p.  849.  [On  Nebaln  and  Varisble 
Stars.] 

:  Vol.  vi,  p.  9. 

Broraon :  A.  N.y  zxxii,  col.  105.     [Discoyery  of  H.,  v,  28.] 
:  Jnhn'a  Unterh.    1866.     [Discovery  of  a  nebula,  G.  C.  4870.] 

BruhnSy  0. :  Star  maps  containing  all  nebulae  visible  in  a  5-in.  refractor 
at  Leipzig.     [Not  yet  published,  1877  ]     V.  J.  ^.,  1875,  p.  249. 

BriilUIOW :  Notice  of  commencement  of  a  series  of  observations  on  the 
parallax  of  H.,  iv,  87.  Mon,  Not.  R.  A,  &,  xxxii,  p.  151.  [See 
D'Arrsst.    a.  N.f  Ixxix,  col.  193.] 

BnUialdllS :  Ad  eiatronomoa  Moniia  duo^  etc,  De  nebulosa  in  Andromeda. 
Paris.     1667. 

:  P.  r.,  1666,  i,  p.  881. 

:  On  the  nebula  in  Andromeda.     P.  T.,  1667,  p.  459.    p.  /.,  i,  p.  162. 

[The  nebula  became  invisible  to  the  naked  eye  in  Febroary  and 
March,  1667.] 

Buffon :  T/ieorie  de  la  Terre.    8  vols.,  8vo.     1800-1808. 

BortOIl :  On  80  [B]  DaradiU  and  jf  Ar^Hs.  Mon.  Not.  R.  A.  5.,  xxxti,  p. 
69,  and  Aat.  Reg.^  1876,  Jan.^  pp.  8  and  15. 

Butillon :  Sur  uno  nSbuleuse  dans  VHereule.  C.  R.^  1848,  xxvii,  pp.  112- 
188.  [Suspects  proper  motion  of  M.  92 ;  it  is  not  confirmed  bv 
later  observations.    S.  S.  H.] 


Cacciatore :  N^uleuse inconnue.     ZncA.  14,  p.  409.    1826.     [SeeA.Nt^y 
121,  282,  425,  and  vii,  64.] 

Oapocd:  A.  N.,  v,  col.  427.     [Observations.] 

Carpenter  and  Stone:  Mon.  Not.  R.  A.  5.,  xxiv,  p.  92.    [On  Boxds 

drawing  of  nebula  of  Orion,    See  same  volume,  page  177.] 

Garrington:  Mon.  Not.  R.  A.  S.^  xxvi,  p.  65.     [On  ]Lrvicoeb'&  obserTS- 
lions  of  A  PerseL'l 
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CaSidxii,  J.  D. :  EUmens  <V Aaironomie^  1740,  4°,  p;  77.     [Drief  historical 
note.] 

:  De  Cometd  anni  1652-8^      [Nflbulsa  of  Andromeda  and  Orion. 

Discovery  of  the  fourth  star  in  Orients  trapezium.] 

:    Decouverte  de  la  lumiero  celeste  qui  parait  dans  le  Zodiaque. 

[Suspects  nebuls  of  Andromeda  ai^d  Orion  to  be  star  clusters.] 
For  the  last  two  references  see  Djclambrb,  Hist  de  l^Aat  Mo- 
deme,  vol.  ii,  pp.  700,  709,  744.] 

:  Etoile  n^buleuse  de  la  constellation  de  I'EcreviBse.    Hist  de  VAcad, 

JL  dee  Sei.^  z,  p.  117. 

Catalogue  des  N^bnlenses,  etc. :  Observes  par  Messier  &  Paris,  et  par 
Lacaillk  au  Cap.     C.  71     1788. 

Chacomac:  National  Almanact  [U.  S.,]  8vo,  18G4,  p.  8G.  [Notice  of 
discovery  of  his  variable  nebula.] 

:  Bull.  Intemai.  de  VOba,  de   Parte,     1868,  April    28.     [Variable 

nebula  h.  1191.] 

:  C.  /2.,  Iv,  1862,  p.  888. 

:  Nebuleuso  variable  de  C  Taureau,     C,  iZ.,  Ivi,  1868,  p.  687. 

:  C.  R.,  Ixvi,  p.  806.    [Notice  of  a  paper  presented  to  the  Academy 

of  Sciences  on  the  constitution  of  nebulso.] 

:  A.  N.y  Ivii,  col.  874.    [Annular  nebula  of  Ltfra.]    See  Lee  Mondea^ 

No.  9,  p.  241. 

:  [Missing  nebula  in  Coma  BereniceaS\    Mon.  Not  R,  A.  <S.,  xxii, 

p.  277. 

Cbambers :  DeacripHve  Aatronomy,  8°,  1867,  p.  568.  Catalogue  of  109  re- 
markable ncbul»  and  clusters.  See  also  pp.  496,  600,  502,  535, 
and  710. 

Cheseux:  [In  Mem.  de  VAcad,  R,  dea  Seveneea,  1759,  p.  469,  reference  is 
made  to  a  paper  of  Cheskux  on  nebulse,  read  by  Reumer, 
1746,  August  6.  In  the  Memoirea  for  1746  I  have  not  been  able 
to  find  any  reference  to  this.] 

Comptes  BendtlS :  See  Academy  of  Sciences. 

CoUegiO  Soxnano  :  Bull,  Meteor,  detVOsaerv,^  I860,  January.     Secchi. 

'  :  Memorie  delV  Oaaervatorio. 


A.  D. 

Page, 

Author, 

1839 

81 

De  Vico. 

1841 

22- 

De  Vico. 

1850 

141 

Secchi. 

1852 

80 

Secchi. 

1856 

8 

Secchi. 
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Goxmaissance  des  Teihps : 


A.  D, 

Fage, 

Author, 

1788 
1784 
1784 
1784 
1784 
1787 
1802 

Catalogue. 
Jcaurat. 
(  M^faain. 
\  Messier. 
(  Lacaille. 
Messier. 
Flaugergues. 

227 
268 
270 
238 
8C1 

Cooper  and  Graham :  [In  the  Markree  Catalogue  are  7  nebals.]    Vol. 
ii,  210 ;  iii,  22 ;  iii,  53  ;  iii,  165  j  iv,  88  j  iv,  96 ;  iv,  183. 

Gorrespondance  Astronomiaiie :  [ZocA'ir.]  Vol.  xiv,  p.  409,  Caociatoki. 

:  Vol.  xiv,  p.  410,  db  Zach. 

[Cysat]  :  Dcr  erste  Entdecker  des  Orionsnebel  — 1619.     [R.  WoL?,  1858.] 

Cysat,  J.  B. :  Matbemata  astronomica  de  loco  comet»  qui  sub  finem  sDni 
1618,  etc.     [Refers  to  nebula  of  Orion,  in  A.  O.  1619.] 


D'Abliadie :  Mon,  Not  R,  A.  S.,  xvii,  p.  245.  [PoRBO'a  new  star  in  tiv 
pezium  of  Orion.'] 

DaiQIller:  Sur  les  ^toiles  doubles,  etc.,  1788.  Mem,  Royal  Ac.  de  Tou- 
louse, vol.  ii.     [Discovery  of  Lyra  nebula  =  G.  C.  4447.] 

D' Arrest :  De  instrumento  magno  saquatoreo  in  Spec.  Univ.  HaTnieosis. 
4°.  1861.  [Ten  figures  of  nebulae,  and  observations  of  these.] 
See  A.  K,  Ivi,  col.  272. 

:  Siderum  Nobulosorum  Observ.  Havnienses.    1861-7.    4®, 

:  Undersogelse  over  de   nebulose  Stjerner  i  Henseende  til  (lores 

spectralanalytiske  Egenskaber.    4°.     1872.     [Figure  of  Orion.] 

:  Resultate  aus  Beob.  d.  Nebelflecken,  etc,    1856.    Abhand.  d.  k. 

Sack.  Oeaell,  d.  Wisaenaehafienf  vol.  iii,  p.  293. 

:  A,  N.,  zxxiv,  col.  269.     [Discovery  of  a  nebula.] 

:   Einige  Verbess.  zu  J.  Hebschsl's  Nebelcatalog.      1855.    A.  A% 

xli,  col.  191. 

:  Yerz.  von  50  Messierschen  Nebelflecken,  etc.    1855.    A,  K.,  xlii, 

col.  193.     [Remarks  on  variable  nebulso.] 

:  A.  K,  Ivi,  col.  828.    [Hind's  variable  nebula.] 

:  A.N,,  Ivii,  col.   337.      [Proposal  for  a  catalogue  of  nebula; 

Double  Nebulas ;  Variability  ;  Orion  Nebula  ;  HiKD'b  variable 
nebula;  h's  ditto  in  Coma  Ber.\  H.  iv,  4;  Missing  Nobuls; 
Proper  Motion.] 
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D'Arrest:  A.  N,,  Ivii,  col.  841.    [Hind's  variable  nebula  and  Nebula 
Orionis.'} 

:  A,  N.,  Ivii,  col.  845.     [Variability  of  H.  iv,  4.] 

:  A.  N.J  Iviii,  col.  1.     [List  of  60  double  nebulse.] 

:  A.N,  J  Iviii,  col.  165.    [No.  680  zone  +  80°  of  Bonn  zones.    Vari- 
able nebula.] 

:  A.  N.f  Iviii,  col.  175.     [List  of  nebula  in  the  Bonn  zones.] 

:  A,  N,f  lix,  col.  13.     [On  the  Mcrope  Nebula  in  the  Pleiades ;  also 

on  a  second  nebula  in  this  group.] 

:  A,  N,  Ix,  col.  877.      [On  Chacornao's  variable  nebula  near  ( 

Tauri  ;  comet  of  1792,  II,  etc.] 

:  A,  N.,  ixii,  col.  197.     [Ueber  don  Nobel  H.  i,  118.] 

:  A.  N.f  Ixiii,  col.  177.      [Observations  of  some  nebula  in  Lord 

Bosse's  **  list  of  nebulas  not  found."] 

— ^ :  A.  N.f  Ixiii,  col.  180.     [List  of  216  new  nebulas.] 

:  A.  N.J  Ixiv,  col.  125.       [On  Messier  49;  disappearance  of  a 
nebula  observed  by  Schmidt  in  this  group.] 

:  A,  N.j  Ixv,  col.  1.     [Second  list  of  new  nebulas.] 

:  A.  N.f  Ixviii,  col.  251.     [Three  missing  nebulae.] 

:  A.  N.J  Ixx,  col.  837.     [Lefebvre's  drawing  of  Orion  nebula.] 

— ^  .  A,  N.J  Ixxi,  col.  143.     [Nebula  near  Hind's  variable.] 

:  A.  N.J  Ixxix,  col.  3.     [Spectral  lines  of  nebulas.] 

:  A,  N ,  Ixxix,  col.  193.     [Spectroscopic  observations  of  two  nebulas ; 

G.  C.  1532  =  n.  iv,  45,  and  G.  C.  4378  =  H.  iv,  87 ;  the  par- 
allax of  H.  iv,  87,  is  less  than  0.07^^ ;  changes  in  spectrum  of 
H.  iv,  37.] 

:  A.  N.j\j,xXj  col.  189.     [Spectra  of  nebulas.    Gaseous  nebulas  belong 

to  our  system.] 

:  [Notice  of  D' Arrest's  catalogue  of  nebulas.]    Mon.  Not,  R.  A.  5., 

xxviii,  p.  94. 

.1^ :  Asi,  Jour, J  vol.  2,  p.  180.      [New  Nebula,  a  =  285<>  68'  8.2^'  6  = 

+  0°  46'  7.7''  18520.] 

Dawes :  Mon.  Not  R,  A.  S.j  viii,  p.  81.     [Star  in  nebula  of  Orion,'] 

DemocritllS :  See  Flutargii  De  Plaelt,    Lib.  iii,  cap.  1.     [Views  on  the 
milky  way.] 

De  Morgan:  Phil.  Mag.j  L,  E.  /).,  ^d  ser.,  vol.  22,  p.  241.     [Analysis  of 
works  of  Wright,  of  Durham.] 

Dennijlg:  A.  N.j  Ixxx,  col.  209.     [Orion  nebula.    Ten  stars  in  and  near 
the  trapezium.]    See  Salter. 

Derbam :  Observations  on  nebulous  stars.     P,  T.j  1733,  p.  70,  and  p.  i.  vii, 
p.  002.     [Catalogue  of  10  Nebulas  from  IIevelius*  Prodromus.] 
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Dion :  See  Lb  Ybrbisr.     [New  nebula.]     C.  i2.,  xl,  p.  775. 

Doppelmayer :  HimmeUkartm.  Blatt.  26.  [Figure  of  nebula  Orims, 
after  Huyghens  and  Picard. 

Drew,  Jolm:  Atlas  of  nebuin  and  clustersi  Southampton,  [about]  1864, 
[I  have  never  seen  this  work,  but  suppose  it  to  have  been  eimiUr 
to  a  series  of  charts  made  by  him  for  the  South  KensingtoD 
Museum.     These  are  none  of  them  original.] 

Dreyer,  J. :  V.  J.  -S.,  1876,  p.  69.     [Review  of  Schitltz's  500  nebula.] 

:   V.  J.  S.,  1876,   p.   269.       [Review  of   Schobnfeld,   Ast  Ohs. 

Mannheim,  vol.  ii ;]  and  same  vol.  p.  276.  [Review  of  Vooel, 
Leipzig  observations,  1876.]  [Dreyer  also  notes  that  the 
Merope  variable  nebula  is  not  seen  in  Lord  Rosse's  telescopes.] 

:  A.  N,t  Ixxxviii,  col.  859.      [Announcement  of  his  proposed  sap- 

plement  to  Herschel's  general  catalogue  of  nebulsB.] 

:  Mon.  Not.  R.  A.  jS.,  xxxvii,  p.  427.     [Identification  of  some  of 

Stephanas  nebulas.] 

Don^r:  A.  N.^  Ixxviii,  col.  251.     [Discovery  of  a  nebula.] 

DtUllop  :  A  catalogue  of  nebulas,  etc.,  in  the  southern  hemisphere.  P.  T.. 
1828,  p.  118.  [629  objects;  figures  of  27.]  Ed.  Jour.  &i.,  x, 
p.  282. 

DurclmiUStenxng,  etc. :  [ Arqelander.]  The  Maps  have  62  ncbule  and 
clusters.    See  Littrow. 


Edinburgh  Journal  of  Science :  Vol.  x,  p.  282.    [Dunlop.] 

Edinburgh  New  Phil.  Journal :  Vol.  xxxiii,  p.  807.    [Araoo.] 

Edinburgh  Review :  Vol.  88,  p.  55.    [Review  of  Sir  John  Herschkl's 
Survey  of  the  Southern  Heavens.] 

Ellery :  Mon.  Not  R.  A.  5.,  xxxiv,  p.  269.      [Note  on  if  Argua.'] 

Engelmann  B. :  Mesaungen  90  Doppelsterrusriy  etc.,  p.  147.     [Variability 
of  stars  in  nebula  Orionia.'] 

:  [Has  a  series  of  observations  on  nebulae,  made  in  1865  and  1?66, 

and  as  yet  unpublished.     See  Vooel's  Beob.  v.  Nebdjltcken^ 
etc.,  1867,  p.  85.] 

:  V.  J.  8.,  1875,  p.  111.     [Review  of  Helmert's  work  on  the  cluster 

in  Sobieski's  Shield.] 

Ennis :  Origin  of  the  stars.     8vo. 

.  Phil.  Mag.^  L.  E.  Z>.,  5th  series,  vol.  8,  p.  262.     [Nebular  Hypoth- 
esis.] 
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Eratosthenes :  Gutasterisms,  cap.  22,  p.  51.      (ScHAUBACH.)      [Mentions 
cluster  in  Peraeus.^ 

Everett:    A,  N.^  zxx,  col.  95.      [Observations  of  nebulas  at  Harvard 
Coll.  Obs'y,  by  W.  C.  and  G.  P.  Bond.] 


Faye :  C  22.,  Iz,  1865,  i,  p.  468.  [Remarks  on  Secchi's  observations  of 
the  Spectrum  of  Nebula  of  Orionf  etc.] 

FeunicaB  Sec.  8ci. :  Acta,,  Vol.  viii,  p.  55.    [Krusosk.] 

Jlanunarioil :  Histoiro  du  Giel.    Svo.     Paris,  1872. 

Flamsteed :  [Discovered  G.  G.  428.]  See  Bailt's  account  of  the  Rev. 
John  Flambtsku,  etc.,  catalogue.  Flamsteed  also  observed 
M.  41  =  G.  C.  1454. 

Flangergnes,  Honors :  Observation  qu'il  y  a  au  sud  de  la  n^buleuse 
d'Orion  une  seconde  n^buleuse,  etc.  Mem,  de  l^Inst,  i.  [an  VI,] 
[1798,]  p.  106. 

[Simple  mention  of  the  existence  of  such  a  nebula,  of  oval 
figure  and  perfectly  uniform  brilliancy.] 

:  Observations  de  la  nSbuleuse  d* Orion,     C.  T.,  1802,  [an  XI,]  p. 

861. 

Fontaney :  HUt  de  VAead,  des  Sciences  depuU  1686-99,  tome  ii,  p.  19,  Paris, 
1788.     [Description  of  the  Magellanic  clouds  in  1685.] 

Fraakland  and  Lockyer :  C  A.,  vol.  Ixix,  1869,  p.  1519.  [Spectra  of  neb- 
ulas.] 

Fritsch :  TJeber  den  angeblichen  Unterschied  der  Nebelsterne  u.  Nebol- 
fiecken.    B,  J.,  1803,  p.  153. 

Fnncdns :  De  GalactiA,  seu  circulo  lacteo.    1686.    4^ 


Galileo:  Siderius  nuntius.  Francof.,  1610,  p.  82.  [Galileo's  opinion 
that  nebulas  are  clusters  of  stars.]  See  Eepleb's  Disscrtatio 
cum  nuntio  sidereo.»p.  89  in  this  connection. 

Oantier :  Recent,  researches  on  Nebula,  [history  of,]  condensed  from 
Biblioih^ue  Univ.j  1862.  Am,  Jour.  Scu^  2d  series,  xxxv,  p. 
101,  and  xxxvii,  p.  198.  [See  also  Smithsonian  Beportt  1808, 
p.  299.] 

Gill:  [Stars  within  trapezium  of  Orion  nebula.]  Mon,  Not  R,  A.  S,, 
zxvii,  p.  315. 

Oilliss:  Wash,  AsL  Obs.,  18G8,  p.  65.  Catalogue  of  double  stars.  No.  82. 
[Changes  in  T  Argiis.l 
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Gllliss:   Wash,  Ast  0&9.,catalogae  of  southern  stars,  p.  17,  No.  80.  Ob^- 
vation  of  G.  G.  198.     [Difference  of  Im.  with  h's  R.  A.] 

:  Ast  Jour.f  vol.  ii,  p.  178.     [Errors  in  Lacaills's  catalogue  of 

clusters  ;   Nos.  8184,  8528,  8881,  4375,  and  4449.] 

Olanchias :  Thooria  Visa  Lacte».     16G3.    4^. 

Ooldschznidt :  C.  i2.,  Iviii,  1864,  i,  p.  72.     [Study  of  the  Pleiades.] 
:  A.  N.f  lix,  col.  81.     [Nebula  Orionis  and  G.  C.  2403.] 

Qoie  :  Southern  stellar  objects  for  small  telescopes.     London,  1877. 

[Gould :]  Mon.  Not  R.  A.  i9.,  xxxii,  p*.  178.     [v  ArgHs  nebula.] 

[ :]  Mon.  Not.  R.  A.  S.,  xxxiv,  p.  194.     [Notice  of  star-clusters 

photographed  at  Cordoba.] 

Gonld's  Astronomical  Journal : 


Vol. 

Page. 

Author. 

I 

47 

Petersen. 

11 

95 

Alexander,  D. 

II 

180 

D'Arrest. 

II 

178 

Gilliss. 

III 

71 

/  Petersen, 
\  [Secchi.] 

V 

16    . 

Peters,  C.  H.  P. 

Grant :  History  of  Physical  Astronomy.    8®.    1862,  pp.  568-582.    [Generel 
account  of  researches  on  nebulie  and  on  the  milky  way,  etc] 


Haarlem:  Nat.  Verh.  Maatsch.  Wet     1856,  vol.  xii.     [Madleb.] 

Hahn,  Von :  B.  J.,  1797,  p.  157.     [Nebula  of  Orum.'] 

:  B.  J.,  1797,  p.  260.     [Nebula  of  Andromeda.] 

.  Gedanken  iiber  den  Nebolfleck  in  Orion.    B.  J,,  1799,  p.  2Sa 

[Suggests  that  this  nebula  may  gradually  concentrate  into  stars.] 

:  Bcob.  u.  Gedanken  u.  die  Gegond  des  gestirnten  HimmeU  beim 

nordl.  Flugel  der  Jungfrau.    J5.' J.,  1801,  p.  178. 

:  Ueber  den  planetarischen  Nebel fleck  bei  fi  Hydrcs,     B.  J.,  1802, 

p.  281.      [Suggestions  as  to  a  means  of  detecting  a  motion  of 
rotation  in  this  nebula.] 

:  Ucbcr  Mira  Ceti  als  Nebelsterne,  Nebel  der  Leyer  u.  d.  B.^ni, 

B.  J.,  1803,  p.  106. 

— — :  B.  J.^  1807,  p.  152.     [Ueber  die  Stoffe  im  Wcltraum,  etc.] 

Hall,  A. :  Catalogue  of  161  stars  in  Prasepe.     Wash.  Ast  Obs.f  1867,  ap- 
pendix iv. 
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Hall,  Maxwell :  Nature,  1877.  Jan.  11,  p.  244.  [Observations  of  the 
variable  nebula  near  Merope  Pleiadum ;  it  was  bright  Oct  20, 
1876.] 

Halley :  P-  T.,  xxix,  1715,  p.  890.     [Catalogue  of  6  nobulao.] 
:  P.  T.,  1720,  p.  22. 

Hardizig :  Verz.  der  Nebelflecke,  etc.,  von  Messier,  mit  Berucksichtigung 
der  Herschelschek  Gataloge.    Kteine  Astron.  Ephem,,  1884. 

:  Acbt  noue  Nebelflecke.    B.  J.^  1827,  p.  184. 

Harvard  GoUege  Observatory :  AnnaU. 


Vol, 

Page, 

Author, 

I 
I 

V 
VIII 

VIII 

Ixvii 
265 

Bond,  W.  C. 
Bond,  W.  0. 
Bond,  G.  P. 
r  Winlock. 
\  Trouvelot. 
f  Bond,  G.  P. 
\  Winlock. 
(  Trouvelot. 

53 

• 

Part  ii  and  Plates. 

[Heis :]  His  Atla^  Oxlesiia  contains  6  nobulss  visible  to  the  naked  eye. 

[ :]  [Is  said  to  have  made  many  drawings  of  nebulas.     Naiurey  1877, 

July  12,  p.  218.] 

Helmert:  Der  Sternhaufen  im  Sobieskischen  Schilde.  Pub,  d,  Hambur" 
ger  Sternw.,  No.  1,  1874.  4°.  [200  stars.]  See  also  V,  J.  S., 
1875,  p.  111. 

HellDholtZ  :  Am,  Jour.  Sci.y  2d  series,  xxiv,  p.  203.     [Nebular  hypothesis.] 

Herschely  Garolilia :  Zone  catalogue  of  nebulo  reduced  to  1.800.0.  Mss. 
in  possession  of  Royal  Society  of  London.  See  Hkrschel's 
general  catalogue  of  nebulas,  etc.,  p.  2.  See  also  p.  6,  [same 
work,]  for  an  account  of  the  various  Herschkl  Mss.  at  Bur- 
lington House. 

Herschely  J. :  Results  of  astronomical  observations  at  the  Cape  of  Good 
Hope.     4**.     1847.     [Figures  of  sixty  nebulas.] 

. :  Essays  from  the  Edinburg  and  Quarterly  Reviews,  London,  1857, 

8°,  p.  286.  [Review  of  Humboldt's  Cosmos^  and  views  of 
nebulao,]  ;  p.  660.  [Address  as  President,^.  A.  A.  <V.,  1845.] 
See  below. 

— ^— — :  Outlines  of  Astronomy.  8vo.  Many  references  to  his  own  and 
other  observations  of  nebulas. 
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Herschel,  J. :  Account,  etc.,  of  tho  Nebula  in  Of'ion^  and  obserTations  on 
the  nebula  of  Andromeda,  Mem.  R.  A,  S,^  vol.  ii,  p.  487,  vith 
a  plate. 

:  [On  the  fifth  star  of  the  trapezium  of  Orum.'\    Mem.  R.  A.  5., 

iii,  p.  189.    See  also  page  187.     [Hebschel  and  Ramaoe.] 

:  A  Hat  of  tost  objects,  etc.     Mem.  R.  A,  S.^  viii,  p.  21. 

:  Mem.  R.  A.  S.,  vol.  vi,  p.  78.     [Connection  of  doable  stan  with 

nebulae.] 

:  Observations  on  nebulao  at  the  Cape  of  Good  Hope.    Report  B.  A. 

A.  S.J  1838,  part  ii,  p.  17. 

:  Report  B.  A..  A.  S.^  1845,  President's  address.     [General  account 

of  nebular  science ;   belief  that  elliptical  nebulas  are  in  geoenl 
stellar.] 

:  Bull.  Sci.  de  VAc.  Imp.  de  St.  Pet^  vol.  iv,  1838,  p.  238.    [Letter 

to  W.  Struve  on  G.  0.  H.  Observations.] 

:  A.  N.f  xii,  col.  274.     [Observations  at  Cape  of  Good  Hope.] 

:  Account  of  nebulse  observed  at  the  Cape  of  Good  Hope.    Man. 

Not  R.  A.  S.J  iii,  p.  75. 

:  [Missing  nebula  in  Chma  Berenices']    Mon.  Not  R.  A.  S.,  xxii, 

p.  248. 

:  [Nebula  round  jf  ArgHa."]    Mon,  Not  R,  A.  S.,  xzviii,  p.  225»snd 

xxxi,  p.  228. 

:  [Nebula  round  7  ArffHs.]     [Spectra  of  southern  nebale]    M<m. 

Not  R.  A.  S.J  xxix,  p.  82 ;  see  p.  164. 

:  Observations  on  2807  nebulas,  made  at  Slough.    P.  T.j  1888,  p.  3591 

[Figures  of  67.] 

:  General  catalogue  of  nebulas  and  clusters  of  stars.    P.  T.,  1864, 

p.  1.     [5079  nebulas.] 

:  Nebula  of  Orion,    Obs.  C.  G.  H.,  p.  25,  with  plate. 

[ ]  :  Am.  Jour.  Sci.j  2d  series,  v,  p.  86. 

Herscliel,  Capt.  J. :  Mon,  NotR.  A,  S.,  vol.  xxix,  p.  82.     [9  Argus.] 

:  Mon.  Not  R.  A.  S.,  xxxi,  p.  285.     [Nebula  in  Arffo.] 

:  Spectra  of  southern  nebulas.     Proe.  R.  S.j  .vol.  xvi,  1867-8,  pp- 

417  and  451.     [Contains  observations  of  spectrum  of  Orium 
nebula.] 

:  Proc.  R.  S.,  xvii,  808. 

Herschel,  W, :  Sammtliche  Schriften.  Erster  Band,  1826.  Dresden  and 
Leipzig.  SeePFAFF.  [Editorof  the  above  work.]  It  contains 
many  editorial  errors.    Only  one  volume  was  printed. 

:  Ueber  die  Natur  u.  den  Bau  der  Sonne  u.  Fix^terne.    [Transit- 

tion  from  P,   71,   1801,]  p.    65,   Sammlung  Aatron.   Abhand.j 


\  [BoDB.]     Berlin,  1795 
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Herscliel,  W. :  C.  O.  H.  Obs^na^  p.  128.     [Catalogue  of  8  nebuln  discov- 
ered by  him  and  Dot  elsewhere  published.] 

:  Mem,  R.  A,  S.  i,  p.  167.    Observations  of  M.  20=G.  C.  4365. 

:  B.  J.^  1787,  p.  218.     [Letter  to  Bods,  describing  the  contents  of 

his  memoir  "  On  the  Construction  of  the  Heavens."     1785  ] 

:  Endeckung   [einiger]   Nebelflecken,  etc.     B.  J.,   1788,  p.   238. 

[Translation    from   **0n    the  Construction  of  the  Heavens.'* 

1785.] 

:  Verz.  von  1,000  neuen  Nebelflecken.    B.  J.,  1791,  p.  157. 

:  Yerz.  von  1,000  neuen  Nebelflecken.    B,  J.^  1794,  p.  151. 

:  Uebcrdie  Anordnung  desWeltgebaudes,  [translated  by  Fischer.] 

B.  J.,  1794,  pp.  218  and  226. 

:  B.J.J  1796,  p.  66. 

:  Ueber  die  eigentlichcn  Nebelsterne.    B.  J.,  1801,  p.  128,  [trans- 
lation from  P,  T.y  1791.] 

:  On  the  power  of  penetrating  into  space  by  telescopes,  [translated 

by  Idsler.]    B.  J.,  1804,  p.  281. 

:  Ueber  den  Nebelfleck  H.  i.  7,  etc.     B.  J.,  1806,  p.  211.     [Correc- 
tion of  an  error  in  its  place.] 

:  Ueber  den   Bau  des  Himmels,  [translated  by  Ibeler.]    B.  J.i 

1807,  p.  118. 

^— —  :  Yerz.  von  500  neuen  Nebelflecken.    B.  J.,  1807,  p.  129. 

:  Ast.  observations  relating  to  the  siderial  part  of  the  Heavens  and 

its  connection  with  the  nebulous  part,  [translated  by  Bran  des.] 
B.  J.,  1818,  p.  97. 

:  Einige  merkwiirdigenStellen  der  Milchstrasse.   B.  J.,  1821,  p.  149. 


Abstracts  of  Sir  William  Herschers  Memoirs  in  the  Philosophical 

Transactions. 

A.D.  Vou    p. 

1784     74    487    Account  of  some  obaervaiiona  tending  to  investigate  the  Con- 

atriiction  of  the  Heavens. 

488  Besolution  of  the  milky  way. 

489  Number  of  stars  visible  in  field  of  the  20-foot  telescope. 
440    Examination  of  Messier*s  nebulie. 

442    Arrangement  of  nebuln  and  clusters  in  strata^  sometimes 

of  great  length. 
448    Sun  near  the  centre  of  the  milky  way. 

445  Star  gauging  defined. 

446  Table  of  results  of  star  gauging  from  16^  10^  to  IC^  r>7n 

R.  A.  and  from  92«  to  94°  N.  P.  D.,  and  11>»  1G»  to  M>» 
80«  and  78°  to  80°  N.  P.  D. 
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1784    74    448    The  lolar  motion  explained  by  the  situation  of  the  sua  io 

the  milky  way. 

448  Local  distribution  of  nebulie — nebulae  surrounded  by  iptces 

yacant  of  stars. 

449  Strata  of  Cancer  and  Coma  Berenices  described. 

With  this  memoir*is  a  plate  of  figures  of  nebula.  PItte 
xvii,  fig.  1,  M.  98;  2,  M.  68;  8,  H.,  ii,  28,  [resolvable;] 
4,  H.,  i,  18;  5,  H.,  iii,  16;  6,  H..  iv,  6;  7,  H.,  iy,  2;  8, 
H.,  iv,  8 ;  9.  10 ;  11,  H.,  i,  18 ;  12,  18,  14, 15? 

Also  Plate  xviii,  construction  of  the  heavens— cloyen  disc. 

1786    76    218     On  the  Conatmction  of  the  Heavens, 

214  Theoretical  view  of  the  formation  of  nebula. 

Form  I.  Condensation  of  neighboring  stars  about  a  cen- 
tral and  larger  star :  globular  forms. 

215  Form  II.  Condensation  of  neighboring  stars  about  a  nocletu 

of  contiguous  stars  :  condensed  irregular  forois. 

Form  III.  Condensation  about  a  stream  of  stars,  producing 
a  form  coarsely  similar  to  the  prototype :  extended, 
branching,  compound  forms. 

216  Form  IV.  Compound  forms  derived  from  the  mutusl  st^ 

traction  of  clusters. 

F.  Vacancies  will  then  arise  in  the  surrounding  space. 

Objection  to  the  above  views;  they  tend  to  show  a  gradual 
destruction  of  the  universe.  Response,  that  space  is  in- 
finite and  that  the  occasional  destruction  of  one  star 
may  operate  to  give  life  to  the  rest. 

217  Optical  appearances  to  an  observer  within  a  nebula  of  tbe 

third  form. 

219    Results  of  observation — star  gauges. 

221-240  Gauges  throughout  the  24^  in  R.  A.  Results  given  in 
detail. 

241  The  stars  being  supposed  to  be  nearly  equally  scattered, 
and  their  number  in  a  field  of  view  of  known  angular 
diameter  being  given,  to  determine  the  length  of  tLe 
visual  ray.    Solution  of  the  problem. 

248    Another  solution. 

244  Proof  that  the  sun  is  situated  in  a  compound  nebula  of 
Form  III. 

258    Section  of  our  siderial  system. 

264    Origin  of  nebulous  strata. 

256    M.  80  and  M.  4  on  the  edges  of  vacancies. 

2o7    Phenomena  at  the  Poles  of  our  nebula. 
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1785  75    268    Enumeration  of  very  compound  nebuln  or  milky  way. 

Ten  described,  including  that  of  Orion  and  Andrwneda, 
263    Account  of  nebula  of  Lyra,    G.  C,  4447. 

Planetary  nebula.      Observations  of  G.  C,  4628|  4964, 

^4572,  4566,826,  2102,  4302. 
The  accompanying  plate  gives  a  figure  of  a  section  of  the 
milky  way. 

1786  76    457     Catalogue  of  one  thousand  New  Nebulm  and  Cluatera  of 

Stars, 
Description  of  sweeping  telescope ;   Newtonian ;  20  feet 
focus,  18.7  in.  aperture,  power  157,  fldld  16^  4^^ 
458    Description  of  the  method  of  sweeping. 
464    Probable  errors  of  the  places  given  by  the  sweeps  before 
1788,  Dec.  18,  Aa  =  1»  ,   Ad  8^-10^  during  1784  Aa 
<  80" ,  Ad  <6^ 

Till  1785,  September  24,  Aa  <  12» ,  AS  <4^ 
After  1786,  April,  Aa  <  6» ,  Ad  <  2^ 

466  Definition  of  classes  of  nebulia  and  clusters. 

467  A  map  of  positions  of  nebulsa  was  made  for  identification. 
469    Explanation  of  a  short  method  of  describing  appearance  of 

nebulae  by  letters. 
471    Catalogue : 


Class  I 

No.  1 

to 

No. 

98 

II 

No.  1 

to 

No. 

402 

III 

No.  1 

to 

No. 

376 

IV 

No.  1 

to 

No. 

29 

V 

No.  1 

to 

No. 

24 

VI 

No.  1 

to 

No. 

19 

VII 

No.  1 

to 

No. 

17 

VIII 

No.  1 

to 

No. 

40 

498    Notes  to  special  uebulae. 

1789     79    212    Catalogue  of  a  second  thousand  of  New  Nebulce  and  Clusters 

of  Stars ;  with  a  few  introductory  Remarks  on  the  Con* 
atruetion  of  the  Heavens. 

218  A  telescope  has  power  to  penetrate  into  space.  Proof  that 
every  star  is  a  sun  shining  by  its  native  brightness. 

214  Systems  of  stars — globular  clusters  and  definition  of  a  clus- 
ter. 

216  Admitting  that  a  cluster  is  real,  not  apparent,  the  stars  com- 

posing it  are  about  of  equal  magnitude. 

217  At  the  same  distance  from  the  centre  an  equal  scattering 

takes  place. 
These  clusters  are  of  a  globular  form. 

218  They  are  more  condensed  at  the  centre  than  at  the  surface. 
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1789    79    219    Form  I  of  nebulse,  [P.  71,  1785|  p.  214,]  ia  thus  shown  to 

exist  in  tbe  heavens. 
Such  clusters  are  subject  to  central  powers. 

220  The  idea  of  other  central  forces  [than  that  of  gravi^]  in 

the  construction  of  the  siderial  heavens,  was  given  in 
certain  mathematical  papers  delivered  to  the  Phil.  Sue. 
of  Bath,  [and  is  yet  entertained.] 

221  Not  only  were  nmnd  nebuln  and  clusters  formed  by  cen- 

tral powers,  but  likewise  every  cliuter  of  stars  or  nebula 
that  shows  a  gradual  condensation,  or  increasing  bright- 
ness towards  a  centre. 

222  This  theory  of  central  power  is  fully  established  on  groonds 

[of  observation]  which  cannot  be  overturned. 
228  Clusters  can  be  f  »uad  of  10^  diameter  with  a  certain  de- 
gree of  compression  and  -stars  of  a  certain  magnitude, 
and  smaller  clusters  of  4^  8^  2^  in  diameter,  with  smaller 
stars  and  greater  compression,  and  so  on  through  resolv- 
able nebulas  by  imperceptible  steps,  to  the  smallest  sad 
faintest  [and  most  distant]  nebulas. 

224  Other  clusters  there  are,  which  lead  to  the  belief  thai  either 

they  are  more  compressed  or  are  composed  of  larger  sUrs. 
Spherical  clusters  are  probably  not  more  different  in 
size  among  themselves  than  different  individuals  of 
plants  of  the  same  species.  As  it  has  been  shown  that  the 
spherical  figure  of  a  cluster  of  stars  is  owing  to  cenirt, 
powers,  it  follows  that  those  clusters  which,  caUeris 
paribus^  are  the  most  complete  Jn  this  figure,  must  have 
been  the  longest  exposed  to  the  action  of  these  causes. 

225  The  maturity  of  a  siderial  system  may  thus  be  Judged  from 

the  disposition  of  the  component  parts. 
Planetary  nebulas  may  be  looked  on  as  very  aged. 

226  Though  we  cannot  see  any  individual  nebula  pass  through 

all  its  stages  of  life,  we  can  select  particular  ones  in  each 
peculiar  stage. 
226    CaUlogue:  ' 


Class  I 

No.    94 

to 

No.  215 

11 

No.  408 

to 

No.  768 

III 

No.  877 

to 

No.  747 

IV 

No.    80 

to 

No.    58 

V 

No.    25 

to 

No.    44 

VI 

No.    20 

to 

No.    85 

VII 

No.    18 

to 

No.    65 

VIII 

No.    41 

to 

No.    78 

256    Notes. 
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1791     81      71     On  Nebulous  Stars  properly  so  called.  * 

The  name  nebulous  stars  incorrectly  used  in  former  times. 
72    Nebula  can  be  selected  so  that  an  insensible  gradation  shall 
take  place  from  a  coarse  cluster  like  the  Pleiades  down 
to  a  milky  nebulosity  like  that  in  Orioriy  every  interme- 
diate step  being  represented.    This  tends  to  confirm  the 
hypothesis  that  all  are  composed  of  stars  more  or  less 
remote. 
78    A  comparison  of  the  two  extremes  of  the  series,  as  a  coarse 
cluster  and  a  nebulous  star,  indicates,  howeyer,  that  the 
nebulosity  about  the  star  is  not  of  a  starry  nature. 
74    Summary  of  the  reason  which   led  to  the  belief  that  all 
nebulsB  were  clusters  more  or  less  remote. 
Basis  for  the  ideas  of  connection  and  disjunction  of  stars 
and  nebulas. 
75-77  Particular  examples  of  such  supposed  conjunctions  and 
disassociations. 
The  trapezium  of  Orion  is  unconnected  with  the  nebula. 

78-82  Notes  of  observations  on  nebulous  stars  and  consideration 
of  the  relation  of  the  nucleus  to  the  envelope  in  each 
case. 

83  Considering  H,  iv  69,  [=  G.  C.  810,]  as  a  typical  nebu- 

lous star,  and  supposing  the  nucleus  and  chovelure  to  be 
connected,  we  may,  Ist,  suppose  the  whole  to  be  of  stars, 
in  which  case  either  the  nucleus  is  enormously  larger 
than  other  stars  of  its  stellar  magnitude  or  the  envelope 
is  composed  of  stars  indefinitely  small ;  or,  2d,  we  must 
admit  that  the  star  is  involved  in  a  shining  fluid  of  a 
nature  totally  unknoum  to  us, 

84  The  telescopic  milky  way  is  probably  composed  of  this  shin- 

ing fiuid,  which  must  commence  somewhere  about  the 
range  of  the  stars  of  the  7th  magnitude,  and  extend  to 
the  regions  of  the  9th,  10th,  11th,  and  12th. 

85  The  shining  fiuid  might  exist  independently  of  stars.     The 

light  of  this  fiuid  is  no  kind  of  reflection  from  the  star 
in  the  centre.  If  this  matter  is  self-luminous,  it  Beems 
more  fit  to  produce  a  star  by  its  condensation  than  to 
depend  on  the  star  for  its  existence. 

86  List  of  difi^used  nebulosities  and  planetary  nebulae ;   both 

better  accounted  for  by  the  hypothesis  of  a  shining  fluid 
than  by  supposing  them  to  be  distant  star?. 
Regeneration  of  stars  from  planetary  nebulas. 

87  How  far  the  light-corpuscles  emitted  from  millions  of  suns 

may  be  concerned  in  this  shining  fluid  it  is '  not  neces- 
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1791    81      88        sary  to  inquire — we  need  not  know  the  origin  of  the  Iq- 

mi  nous  matter  whose  existence  is  rendered  evident  bv 

« 

means  of  nebulous  stars. 

1705    86      46     On  the  Nature  and  Construction  of  the  Sun  and  Fixed  Stan. 

69  Speculations  on  the  Satellites  of  Fixed  Stars  v  the  mutual 

distance  of  the  component  stars  of  condensed  clusters, 
and  on  the  distances  of  tlie  clusters  themselves,  etc. 

70  Star  gauges.     19^  .6  to  20'*  .2 ;  N.  P.  D.  =  78^9. 

1796    86    166    Method  of  observing  the  Changes  theU  happen  to  the  Fixed 

stars  j^etc, 

1800    90      49     On  tf^e  power  of  penetrating  into  Space  by  telescopes^  etc 

63    Relative  distance  from  the  earth  of  cluster  in  Perseus  sod 

other  clusters. 
70-78  Observations  in  detail  of  several  nebulaSi  each  with  vari- 
ous telescopes. 

1802    92    477     Catalogue  of  600  new  Nebulas^  Nebulous  Slars^  PUnelaiy 

NcbulcB  and  Clusters  of  Stars ;  with  remarks  on  the  Gw- 
struction  of  the  Heavens. 

After  a  sufficient  number  of  celestial  objects  is  found,  there 
is  a  necessity  for  a  scientific  classification.  The  former 
classification  was  only  for  the  convenience  of  the  observer. 

478  Enumeration  of  the  parts  that  enter  into  the  construction 

of  the  heavens. 

I.  Of  instdated  stars. 

479  Notion  of  an  insulated  star — our  sun  is  one. 

480  The  milky  way  consists  of  stars  very  differently  scattered 

from  those  which  are  immediately  about  us. 

II.  Of  Binary  Siderial  Systems  or  Double  Stars. 
480-486  Theoretical  notions  of  such  systems. 

486  Many  of  them  have  already  changed  their  situation  with 

regard  to  each  other  in  a  progressive  course,  denoting  a 
periodical  revolution  round  each  other. 
Our  sun  does  not  belong  to  such  a  system, 

III.  Of  more  complicated  Siderial  Systems^  or  treble^  quad' 
ruplCy  quintuple^  and  multiple  stars. 

487  Theorem  as  to  the  permanent  connection  of  revolving  stars, 

when  the  forces  acting  on  any  one  of  them  reduced  to  a 
direction  as  coming  from  the  empty  centre,  are  in  the 
direct  ratio  of  the  distances  from  that  centre. 
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1802    92    437-495  Hypothetical  examplea  of  such  connections. 

496    IV.  Of  Clmiering  Stars  and  the  Milky  Way. 

Marks  of  clustering  in  the  milky  way.     Example  of  the 
stars  between  0  and  C  Cygni. 

496  ^*  We  may  indeed  partly  ascribe  the  increase,   both   of 

brightness  and  of  apparent  compression,  to  a  greater 
depth  of  the  space  which  contains  these  stars ;  but  this 
will  equally  tend  to  show  their  clustering  condition,  for 
since  the  increase  of  brightness  Is  gradual,  the  space  con- 
taining the  clustering  stars  must  tend  to  a  spherical 
form  if  the  gradual  Increase  of  brightness  is  to  be  ex- 
plained by  the  situation  of  the  ^tars.'' 
V.  Of  groups  of  Stars.    Definition. 

497  VI.  0/  clusters  of  Stars,     Definition. 

VII.  Of  Nebulas,    Perhaps  they  are  all  to  be  resolved  into 
the  three  last-mentioned  species. 

498  Power  of  k  telescope  to  penetrate  not  only  space  but  time 
[past.] 

499  VIII.  Of  Stars  toith  Burs  or  Stellar  Nebulce. 
IX.  Of  Milky  Nebulosity. 

Probably  of  two  kinds.     1st,  apparent,  which  is  formed  by 
distant  ["widely-extended^']  clustering  stars,  and,  2d, 
real,  and  possibly  at  no  very  great  distance  from  us.    The 
nebula  of  Orion  of  this  latter  kind. 
AOO    X.  Of  Nebulous  Stars. 
601     XI.  Of  Planetary  Nebulce. 

Perhaps  they  are  allied  to  nebulous  stars. 
XII.  Of  Planetary  Nebulae  with  Cetiins. 

608    Catalogue. 
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1811     101  269    Astronomical   Observations  relating  to  the  Construction  of 

the  Heavens,  arranged  for  the  purpose  of  a  critical  eX' 
amination,  the  result  of  which  appears  to  throw  some 
new  light  on  the  Organization  of  the  Celestial  bodies. 

[The  following  analysis  is  by  Hbrschel  himself.] 

60 
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1811     101  272    Diffused  nebaloeity  exists  in  great  abandanoe. 

275    Observations  of  more  than  one  hundred  and  fifty  sqoara 

degrees  of  it. 
277    Its  abundance  exceeds  all  imagination. 

Nebulous  matter  consists  of  substances  that  give  out  light, 

which  may  have  many  other  properties. 

278-281  Nebulous  diffusions  contain  both  milky  nebulosity,  aod 

such  as  from  its  faint  appearance  may  be  mistaken 

for  resolvable. 

278-279  The  range  of  its  visibility  is  confined  to  very  moderate 

limits. 
280    The  purpose  for  which  such  great  abundance  of  neboloiity 

may  exist,  deserves  investigation. 
282    Either  greater  depth  or  greater  compression  of  the  nelxi- 
lous  matter  may  occasion  greater  brightness. 

284  Condensation  will  best  account  for  greater  brightness. 
The  condensation  of  the  nebulous  matter  ascribed  to  grav- 
itation. 

285  When  a  nebula  has  more  than  one  preponderating  seat  of 
attracting  matter,  it  will  probably  in  time  be  divided. 
This  conception  is  supported  by  the  appearance  of  doable 

nebulae. 

286  Tljeir  double  appearance  can  be  no  deception. 
Their  nebulosity  is  derived  from  one  common  stock. 

290    This  opinion  is  supported  by  the  remarkable  situation  of 
nebuliB. 

292    Which  may  be  seen  in  Mr.  Bode's  Atlas  QxUstis. 

298-296  The  real  form  of  the  nebulous  matter  of  which  nebok 
are  composed  may  be  inferred  from  their  figure. 

299    The   form  of   the  nebulous  matter  of   round  neboUe  ii 
globular. 
This  form  is  caused  by  gravitation. 

802    The  central  brightness  of  nebulas  points  out  the  seat  of  at* 
traction. 
The  effect  of  attraction  on  the  form  of  the  nebulous  mat- 
ter depends  on  its  original  expansion,  on  the  time  of  tbe 
action  and  on  the  quantity  of  the  attracting  matter. 

305    III  different  stages  of  condensation  pointed  out. 

806  Comets  may  be  highly  condensed  nebule. 

807  Progressive  condensation  takes  place. 

808  Concentric  brightness  as  well  as  globular  form  iodioata 

the  general  gravitation  of  th^  nebulous  matter. 
Progressive  condensation  may  be  seen  in  the  formatioD  of 
nuclei. 
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]811     101  809-810  Nebulous  matter  is  probably  capable  of  being  consoli- 
dated ;  the  act  of  shining  proves  it  to  have  chemical 
properties. 
It  will  stop  light,  and  is  partly  opaque. 

811  Queries  relating  to  the  subsidence  of  the  nebulous  matter, 
the  zodiacal  light,  and  the  cause  of  rotatory  motion. 

818    Some  part  of  the  nebulous  matter  is  probably  elastic. 

818  The  uniform  light  of  nuclei,  and  of  much  condensed 
nebula8,  proves  that  the  nebulous  matter  is  considerably 
opaque. 

814  When  the  nebulous  matter  assumes  hardneas,  the  progress 

of  condensation  will  be  impeded. 

815  Three  indications  of  the  compression  of  the  nebulous  mat- 

ter. 
Planetary  appearance  arises  from  superficial  lustre. 

816  High  degree  of  condensation  of  the  nebulous  matter. 
A  still  higher  degree  of  condensation. 

818  In  common  good  telescopes  planetary  nebulss  cannot  be 

distinguished  from  stars. 
Perhaps  they  may  in  the  end  be  so  condensed  as  actually 
to  become  stars. 

819  Tbe  nebulous  matter  in  a  cubical  space  of  10^  will  admit 

of  a  condensation  of  two  trillion  and  208  thousand  billion 

times  before  it  can  go  into  the  compass  of  a  globe  of  the 

diameter  of  our  sun. 
Planetary  nebulsd  have  a  rotatory  motion  on  their  axes. 
The  original  eccentricity  of   the  nebulous   matter   of  a 

nebula  may  be  the  physical  cause  of  the  rotatory  motion 

of  celestial  bodies. 

820  The  nebulous  star  in  Orion  is  fictitious. 

821  Two  out  of  three  nebulous  stars  in  Orum  have  lost  their 

former  nebulous  appearance. 
Their  fictitious  appearance  was  owing  to  a  dispersion  of 
their  light  in  passing  through  nebulous  matter^ 

822  The  faintest  appearance  of  the  nebulosity  in  OHon  is  per- 

haps not  further  from  us  than  the  stars  of  the  third  or 
second  magnitude ;  the  brightest  part  is  therefore  proba- 
blv  not  so  far. 
828    In  thirty-seven  years  the  nebulosity  of  this  nebula  has  un- 
dergone great  changes,  and  much  greater  since  the  time 

of  HUTOnENS. 

824  iSiTebulsa  are  not  permanent  celestial  bodies. 

825  Additional  proof  of  the  opacity  of  the  nebulous  matter. 
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1811     101  825    Very  distant  nobalositics  which  cannot  be  seen  in  astateof 

diffusion  may  becomo  visible  when  condensed  into  sepa- 
rate ncbulsB. 
827    Conversion  of  planetary  into  bright  stellar  ncbule,  ioto 

stars  with  burs,  or  stars  with  haziness. 
820    Conversion  of  more  distant  ones  into  faint  stellar  ncbuls, 
into  stars  with  burs  or  with  faint  chevelure. 
When  it  is  doubtful  whether  an  object  is  a  star  or  a  nebult, 
it  may  be  verified  by  an  increase  of  magnifying  power. 
I  830    When  the  object  is  very  like  a  star  it  becomes  difficult  to 

I  ascertain  whether  it  is  a  star  or  a  nebula. 

When  we  cannot  ascertain  whether  the  doubtfol  object  i§ 
I  a  star  or  a  nebula,  of  which  several  instances  are  given, 

the  similitude  is  as  great  as  any  we  can  expect ;  for  were 
it  greater  there  could  be  no  doubt. 

1814     104  24<^    Astronomical  Observations  relating  to  the  Siderial  partof 
>  the  Heavens  and  its  Connection  toiih  the  Nebulous  part ; 

I  arranged  for  the  purpose  of  a  critical  examination. 

I  In  the  memoir  on  the  nebulous  part  of  the  heavens  [P.  T. 

1811]  I  have  endeavored  to  show  the  probability  oft 
!  very  gradual  conversion  of  the  nebulous  matter  into  the 

{  siderial  appearance. 

249    1.  Of  stars  in  remarkable  situations  in  regard  to  Sdmld. 

Surmise  that  nebulie  may  have  considerable  proper  motion?. 

I  I^ecessity  of  caution  in  such  conclusions.     Five  stars  in 

such  (situations. 
f  260    II.  Of  two  stars  with  nebulosity  between  them, 

\  19  instances  of  such  connection  are  given ;  in  the  memoir 

of  1811, 189  double  ncbulsa  joined  by  nebulosity  were 
noted. 
261    Should  we  not  surmise  that  possibly  these  stars  had  forn- 
i  erly  been  highly  condensed  nebulsQ  like  those  that  bid 

I  been  mentioned,  and  were  now  by  gradually  increasing 

\  condensation  turned  into  small  stars;  and  may  not  Ue 

I  nebulosity  still  remaining  show  their  nebulous  origin? 

Also  we  have  over  700*  double  stars  free  from  nebulosity, 
I  many  of  which  are  probably  at  no  great  real  distance 

from  ud,  it  seems  as  if  we  had  these  double  objects  in 
three  different  successive  conditions.  1st,  fts  nebuls;  next 
as  stars  with  remaining  nebulosity ;  and  lastly,  as  stin 
completely  free  from  nebulous  appearance. 


f  •  10.000  or  more  in  1{f70.  As  comparatively  few  are  nebulous,  either  our  system 
is  in  an  advanced  state  or  the  order  here  given  Is  exceptional.] 


I 

I 


NEBULA,  CLUSTERS,  ETC.  29 

nerschel,  W. :  Abstracts  or  Memoirs— Continued. 

AD.   Vol    p. 

J81-i     104  251     III.  Of  Stars  with  nebulosity  of  vai^ious  shapes  attached  to 

them, 

252  Fourteen  sucb  objects  noted. 

Now,  if  we  admit  a  contact  between  these  ncbulss  iMid  the 
stars,  it  deserves  to  be  remarked  that  stars  in  the  situa- 
tion of  these  fourteen  cannot  have  been  formed  from  their 
adjoining  nebulosities  ;  for  a  gradual  condensation  of  the 
nebulous  matter  would  have  been  central ;  whereas  the 
stars  are  at  the  extremity  of  the  nebula.  Their  connec- 
tion is  then  due  to  some  motion  either  of  the  star  or  of 
the  nebulae.  If  the  nebulosity  should  subside  into  the 
star,  it  would  give  an  idea  of  the  growth  of  a  star. 

253  ly.  Of  stars  with  nebulous  branches. 

Three  cases  noted  of  a  connection  between  stars  and  nebulae 
and  reference  made  to  P.  T.^  1811,  pp.  801-311,  for 
further  examplesL 

254  V.  Of  nebulous  stars. 

Thirteen  are  noted — see  also  P.  T.^  1791,  p.  71. 

235  Nebulous  stars  are  i^t  only  connected  with  a  nebulosity, 
which,  from  its  great  regularity,  might  be  taken  for  an 
atmosphere,  but  also  with  the  luminous  appearances  be- 
longing to  the  nebulous  matter  which  isso  widely  expanded 
in  various  regions  of  the  heavens. 
What  has  been  said  of  the  gradual  condensation  of  the 
nebulous  matter  in  the  case  of  extended  nebulie,  is  sup- 
ported by  a  much  greater  number  of  nebulosities  in  a 
spherical  form.  [See  P.  T.,  1811,  pp.  301-8.]  822 cases 
are  there  mentioned,  in  which  the  fact  of  the  gradual 
condi-nsation  is  rendered  so  evident  as  not  to  admit  of  a 
doubt. 

256    Nebulous  stars  only  differ  from  round  nebulso  containing  a 
nucleus,  in  the  degree  of  condensation. 

256  Yl.  Of  Stars  connected  with  extensive  windings  of  nebu- 

losity. 
Three  cases  noted. 
The  nebulosity  which  has  been  shown  to  be  connected  with 

stars,  may  be  fully  proved  to  bo  of  the  same  nature  os 

the  general  mass  of  nebulous  matter. 
Stars  of  this  class  are  in  a  condition  of  growth. 

257  Possibility  that  stars  were  originally  formed  by  a  conden- 

sation of  the  nebulous  matter. 
We  may  conceive  both  the  generation  and  growth  of  stars 
to  be  the  legitimate  effects  of  the  law  of  gravitation,  to 
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which  the  nebulous  matter  is  proved  by  obserTation  to 
be  subject. 

1814     104  267    YII.  Of    small  patches    conaisiing  of  Stars  mixed  with 

nebulosity. 

Thirty-seven  cases  noted. 

The  connection  may  be  only  apparent — admitting  it  to  be 
real: 

1st,  it  may  happen  that  the  nebulosity  still  mixed  with  the 
stars  is  some  remaining  unsubsided  part  of  that  from 
which  they  were  formed ;  or,  2d,  the  union  of  stars  and 
nebulosity  may  have  been  affected  by  the  motion  of  either 
the  stars  or  the  nebulosity. 

258  Such  motions  do  take  place.     Kebulse  are  subject  to  great 

changes  in  their  appearance,  as  the  nebula  of  Oricn, 
[P.  r.,  1811,  p.  820.] 

259  Every  nebulosity  which  is  carried  into  the  region  of  a 

small  patch  of  stars  will  probably  be  gradually  arrested 
and  absorbed  by  them,  and  the  growth  of  stars  thus  con- 
tinued. ^ 

VIII.  Of  objects  of  an  ambiguous  construction. 

Clusters  of  stars  at  a  great  distance  may  assume  a  nebulous 
appearance.     [P.  T.,  1811,  p.  270.] 

Telescopes  of  gradually  increasing  space-penetrating  powers 
show  certain  objects  successively  as  nebulas,  mixtures  of 
nebulosity  and  stars,  and  as  true  clusters  ;  other  objects, 
so  viewed,  increase  in  brightness,  and  the  nebulosity  be- 
comes more  uniformly  united  and  of  a  milky  appearance, 
and  these  are  purely  nebulous. 

260  Definition  of  ambiguous  objects,  their  classificaUon  and 

examples.     Seventy-one  such  noted  in  four  classes. 
Class  1.  Seven  objects,  which  may  be  supposed  to  consist 
of  stars,  but  where  observations  leave  it  doubtful. 

261  Class  2.  Twenty-six  objects  of  round  or  nearly  roand 

figure.  The  round  figure  of  these  show  them  to  be  glob- 
tdar.  They  must  either  be  in  a  condensed  state  purely 
nebulous,  or  else  if  consisting  of  stars,  they  must  be  in 
an  advanced  order  of 'compression,  and  only  appear  neb- 
ulous on  account  of  their  very  great  distance  from  us. 
A  middle  state  between  the  progressive  condensation  of  a 
globular  nebula  and  a  cluster  of  stars  can  have  no  ex- 
istence, because  a  globular  nebulosity  when  condensed 
can  only  produce  a  single  star.  A  globular  cluster  rosy, 
however,  intercept  a  moss  of  nebulous  matter  in  motion, 
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in  which  case  the  nehulosity  must  soon  assume  the  form 
of  the  clusteFi  and  will  finally  bo  absorbed  by  it. 
CloBS  8.  Twenty-six  easily  resoWable  objects. 
1814     104  262    Claa9  4.  Twelve  objecU,  probably  clusters. 

IX.  O^  the  aiderial  part  of  the  Heavens, 
Intimate  connection  between  the  nebulous  and  siderial 
condition. 
268    Stars  of  first  magnitude.     [Siee  P.  T.,  1785,  p.  68.] 

264  Prismatic  analysis  of  the  light  of  SiriuSf  a  OrioniSf  Procyvn, 

ArcturuSf  Aldebaran  and  a  Lyres,* 

265  X.  Of  the  aggregation  of  stars, 

Star^gauges  prove  that  the  stars  are  not  equally  distributed 
over  the  celestial  regions. 

Forming  clusters.  This  tendency  to  clustering  is  chiefly 
visible  in  places  extremely  rich  in  stars.  Its  greatest 
effects  will  then  be  in  and  near  the  milky  way. 

266  The  twenty  objects  referred  to  are  not  given  as  instances 

of  the  actual  formation  of  clusters,  but  merely  to  draw 
attention  to  a  seemingly  aggregating  arrangement. 
Fifteen  of  those  are  in  the  milky  way  and  five  are  near 
it. 

266  XI.  Of  irregular  clusters. 

Clusters  in  very  rich  parts  of  the  heavens  are  generally  of 
irregular  form  and  imperfectly  collected.     One  hundred 

267  and  twelve  such  objects  are  referred  to ;  eighty  of  size 
not  noted,  fifty-three  of  these  in  the  milky  way,  eighteen 
near  it,  nine  at  a  distance  from  it.  Also  thirty-two  ir- 
regular clusters  from  2'  to  80^  in  diameter ;  of  these 
twenty-two  are  in  the  milky  way  and  ten  near  it. 

267  The  great  number  of  clusters  in  these  two  collections  is  not 

only  an  indication  that  they  owe  their  origin  to  a  clus- 
tering power  residing  in  the  centre;  but  the  still  re- 
maining irregularity  of  their  arrangement  additionally 
proves  that  the  action  of  the  clustering  power  has  not 
been  exerted  long  enough  to  produce  a  more  artificial 
construction. 

268  XII.  Of  clusters  variously  extended  and  compressed. 
Fifteen  extended  clusters  named ;  twelve  in  the  milky  way, 

three  near  it.  Their  descriptions  show  that  the  power 
which  has  drawn  the  stars  together  has  acted  under  dif- 
ferent circumstances  in  the  several  cases. 


[*I  believe  that  these  experiments  of  Herschbl's  have  been  hitherto  over- 
looked, at  least  I  have  seen  no  mention  of  them  In- historical  works. 
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1814     104  269    XIII.  Of  cluaiera  of  aiara  of  a  peetUiar  deseripiiun. 

Six  such  objects  named  :  One  in  the  milky  way,  three  neur 
it,  two  at  a  distance  from  it. 

271  XIV.  Cf  differently  compressed  clusters  of  stars. 

I  have  hitherto  only  considered  the  arrangement  of  sUri 
in  clusters  with  a  view  to  point  out  whether  they  are 
drawn  together  by  a  clustering  power  in  the  same  man- 
ner as  the  nebulous  matter  has  been  proved  to  be  con- 
dpn.?ed  by  a  gravitating  principle ;  but  in  the  forty-one 
clusters  of  the  following  two  collections  we  shall  see  that 
it  is  one  and  the  same  power  uniformly  exerted  which 
first  condensed  nebulous  matter  into  stars  and  afterwards 
draws  them  together  into  clusters,  and  which  by  a  contin- 
uance of  its  action,  gradually  increases  the  compression 
of  the  stars  which  form  the  clusters.  The  first  collection 
has  thirty-three  considerably  compressed  clusters,  seven- 
teen in  the  milky  way,  fifteen  near  it,  and  one  at  a 
distance.  The  second  collection  contains  eight  clusters, 
highly  compressed,  five  in  the  milky  way,  two  near  it, 
and  one  at  a  distance. 

272  XY .  Of  the  gradual  concentration  and  insulation  of  clusters 

of  stars. 
The  existence  of  a  clustering  power  is  nowhere  so  visibly 

pointed  out  as  in  the  thirty-nine  clusters  given  in  the 

following  collection :    Twenty-one  of  these  are  in  the 

milky  way,  seven  near  it,  and  eleven  at  a  distance. 
278    XVI.  Of  globular  clusters  of  stars. 

Fourteen  such  objects  noted  :  One  in  the  milky  war,  foar 

near  it,  and  nine  at  a  distance  from  it. 
274-7  [Detailed  accounts  from  observing  books  of  M.  72 ;  M.  2; 

M.  6;  M.  66;  M.  80;  M.  13;  M.  8 ;  M.  15;  M.79;  M. 

19 ;  M.  68.] 

278  XVII.  Of  more  distant  globular  clusters  of  stars. 

The  following  eleven  objects  are  so  like  those  of  the  fore- 
going collection  that  I  have  called  them  miniatures  of 
the  former.  Five  of  these  are  in  the  milky  way,  one 
near  it,  and  five  at  a  distance.  J>etailed  descriptions 
given. 

279  I  have  supposed  the  clusters  of  this  class  to  be  at  a  icreater 

distance  from  us  than  those  of  the  preceding  collection, 
because  the  stars  of  which  they  are  composed  are  more 
minute  than  those  of  the  clusters  of  which  I  have  called 
them  miniatures ;  their  compression  is  also  closer,  and 
the  size  of  Iho  whole  is  much  contracted,  all  of  which 
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particulars  are  readily  explained  by  admitting  tbem  to 

be  more  distant.  This  argument,  however,  doos  not 
extend  so  far  as  to  exclude  a  real  ditferenco  which  there 
may  be  in  different  clusters,  not  only  in  the  size,  but  also 
in  the  number  and  arrangement  of  the  stars. 

XVIII.  Of  still  more  distant  globular  clusters  of  stars. 
1814     Id  280    It  has  frequently  happened  that  I  saw  three  objects   in 

succession,  the  first  of  which  was  a  brilliant  globular 
cluster  of  stars,  the  second  a  miniature  of  the  former  in 
which  the  stars  could  just  be  perceived,  and  the  third  in 
every  respect  a  similar  miniature  of  tho  second,  as  the 
second  was  of  the  first,  but  in  which  the  stars,  though 
suspected,  were  no  longer  to  bo  distinguished.  Five  such 
objects  given,  all  in  tho  milky  way. 

XIX.  Of  a  recurrence  of  the  ambiguous  limit  of  observa" 
tion. 

281  It  has  already  been  shown  [VIII]  that  in  parsing  from 

faint  nebulosity  to  the!  suspected  siderial  condition  wo 
cannot  avoid  meeting  with  ambiguous  objects,  and  tho 
same  critical  situation  will  again  occur,  when,  from  tho 
distinctly  siderial  appearance,  we  endeavor  to  penetrate 
gradually  further  into  space. 

The  effects  of  clustering  power  have  been  gradually  traced 
from  the  first  indication  of  clustering  stars  through  ir- 
regular as  well  as  through  more  artificially  arranged 
clusters  up  to  the  beautiful  globular  form. 

The  extended  views  I  have  taken  in  this  and  in  my  former 
papers  of  the  various  parts  that  enter  into  the  construc- 
tion of  the  heavens  have  prepared  the  way  for  a  final 
investigation  of  the  universal  arrangement  of  all  these 
celestial  bodies  in  space.  Tbe  scale  is  still  wanting  by 
which  distances  are  to  bo  measured. 

282  XX.  Of  the  breaking  tip  of  the  Milky  Way. 

Its  whitish  tinge  bus  been  proved  by  star-gauges  to  ariso 
from  accumulated  stars.  It  does  not  now  consist  of 
equally  scattered  stars. 

283  One  hundred  and  fifty-seven  instances  have  been  given  of 

clusters  situated   within  the  milky  way.      Sixty-eight 

more  are  in  tho  borders.     Now,  since  the  stars  of  tho 

*  milky  way  aro  permanently  exposed  to  the  action  of  a 

power  whori'by  they  are  irresistably  drawn  into  groups, 
we  may  bo  certain  that  from  mere  clustering  stars  tho3* 
will  bo  gradually  compressed  through  successive  stages 
of  accumulation  till  they  come  up  to  what  may  bo  called 

8 
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the  ripening  period  of  the  glohular  form,  and  toUl  inso- 
lation ;    from  which  it  is  evident  that  the  milky  war 
must  he  finally  hroken  up  and  cease  to  he  a  stratum  of 
scattered  stars. 
The  state  into  which  the  incessant  action  of  the  clocteriog 
power  has  hrought  it  at  present  is  a  kind  of  chronometer 
that  may  he  used  to  measure  the  time  of  its  past  sod 
future  existence ;  and  although  we  do  not  know  the  nte 
1814    104  284        of  going  of  this  mysterious  chronometer,  it  is  neverthe- 
less certain  that  since  the  hreaking  up  of  the  milky  waj 
affords  a  proof  that  it  cannot  last  forever,  it  equally  bear& 
witness  that  its  past  duration  cannot  he  admitted  to  be 
infinite. 
Thi%  paper  is  accompanied  hy  Plato  IX,  p.  284,  with  17 
figures. 
Fig.  1  =  H.  V,  46.  10  =  H.  iii,  697. 

2=rH.  iii,  67.  ll=H.  ii,  101. 

8  =  H.  ii,  706.  12  =  H.  ii.  600. 

4  =  H.  i,  148.  13  =  H.  viii,  44. 

6  =  H.  iv,  4.  14  =  H.  viii,  4. 

6  =  H.  iv,  85,  16  =  H.  vi,  86. 

7  =  H.  iv,  42.  16  =  H.  vi,  6. 

8  =  H.  iv,  69.  17  =  M.  72. 

9  =  H.  iv,  83. 

!  1817    107  802    AatronomietU  Observaiiona  and  ExperimenU  tending  to  in- 

I  vesiigaie  the  Local  Arrangement  of  the  Celestial  Bodies  in 

Space  and  to  determine  the  Extent  and  Condition  of  the 

\  MUky  Way. 

The  construction  of  the  heavens  can  only  he  known  when 
we  have  the  situation  of  each  hody  defined  hy  its  three 

I  dimensions.    Of  these  three  the  ordinary  catalogues  give 

hut  two,  leaving  the  distance  or  profundity  undetermined. 

!  808    The  method  of  parallaxes  has  given  the  distance  of  the  sun, 

planets,  etc.    The  parallax  of  the  stars  has  also  received 

I  attention.     With  regard  to  more  distant  ohjects,  as  small 

,  stars,  compressed  clusters,  and  nehula»,  these  methods  are 

of  no  avail. 
I.  Of  the  local  situation  of  the  stars  of  the  Heavens, 
804  It  is  evident  that  we  cannot  mean  to  afilrm  that  the  ttsn 
of  the  fifth,  sixth,  and  seventh  magnitudes  are  retllj 
smaller  than  those  of  the  first,  second,  or  third,  and  that 
we  must  ascribe  the  cause  of  the  difference  in  the  appar- 
ent magnitudes  of  the  stars  to  a  difference  in  their  rels- 
tivo  distances  from  us.    On  account  of  the  great  number 
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of  stars  in  each  class  we  must  also  allow  that  the  stars 
of  each  succeeding  magnitude  beginning  with  the  lirstt 
are,  one  with  another,  further  from  us  than  those  of  the 
magnitude  immediately  preceding.  The  relative  magni- 
tudes give  only  relative  distances,  and  can  afford  no  in- 
formation as  to  the  real  distances  at  which  the  stars  are 
placed. 

II.  Of  a  standard  by  which  the^elaiive  arrangement  of  the 
stars  may  be  examined. 

A  standard  of  reference  for  the  arrangement  of  the  stars 
may  be  had  by  comparing  their  distribution  to  a  certain 
properly  modified  equality  of  scattering.  Thx)  equality 
which  I  propose  does  not  require  that  the  stars  should 
be  at  equal  distances  from  each  other,  nor  is  it  necessary 
that  all  those  of  the  same  nominal  magnitude  should  be 
equally  distant  from  us. 
1817     107  806    It  consists  in  allotting  a  certain  equal  portion  of  space  to 

every  star,  in  consequence  of  which  we  may  calculate 
how  many  stars  any  given  extent  of  space  may  contain. 

This  arrangement  is  explained  by  means  of  a  figure.     Plate 
XV,  Fig.  1. 
806    III.  Comparison  of  the  order  of  magnitudes  with  the  order 
of  distances. 

Comparison  of  the  order  of  distances  by  the  foregoing 
scheme  with  the  magnitudes  assigned  in  Bodb's  catalogue 
of  14,144  sUrs. 

808  The  result  of  this  comparison  is,  that  if  thp  order  of  mag- 

nitudes could  indicate  the  distance  of  the  stars,  it  would 
denotA  at  first  a  gradual,  and  afterwards  a  very  abrupt, 
condensation  of  them  \  but  that,  considering  the  principle 
on  which  the  stars  are  classed,  thtsir  arrangement  into 
magnitudes  can  only  apply  to  certain  relative  distances, 
and  show  that,  taking  the  stars  of  each  class,  one  with 
another,  those  of  the  succeeding  magnitudes  are  farther 
from  us  than  the  stars  of  the  preceding  order. 
IV.  Of  a  criterion  for  ascertaining  the  profundity  or  local 
situation  of  celestial  objects  in  space, 

809  It  will  be  admitted  that  those  stars,  the  light  of  which  we 

can  experimentally  prove  to  be  ^,  },  ^ of  the  light 

of  any  certain  star  of  the  first  magnitude  must  be  2,  8, 

4 times  as  far  from  us  as  the  standard  star,  provided 

the  condition  of  the  stars  should  come  up  to  the  8uppo8ed 
mean  state  of  diameter  and  lustre  of  the  standard  star. 
V.  Of  the  equalization  of  star  light. 


36  INDEX   CATALOGUE. 

Herschel,  W. :  Abstracts  of  Memoirs— Continued. 

A.D.   Vol.    P. 

Star  gauging  gave  rise  to  an  investigation  of  the  space-pen- 
etrating power  of  telescopes. 
1S17     107  810    Finding  that  this  might  be  calculated  with  reference  to 

the  extent  of  the  same  power  of  which  the  unassist^ 
eye  was  capable,  there  always  remained  a  desideraiamof 
some  sure  method  by  which  this  last  might  be  ascertained. 
Description  of  experimental  apparatus. 
81 1     Method  of  limiting  apertures. 
818    VI.  Of  the  extent  of  natural  vision. 
813-8  Experiments  on  stars. 

818  '  The  distances  of  clusters  cannot  be  ascertained  by  the 

method  of  equalizing  star-light. 
VII.  Of  the  extent  of  telescopic  vision. 

819  Experiments  which  go  to  show  that  the  diameter  of  the 

pupil  of  the  human  eye  is  not  more  than  0.21  inch,  sod 
greater  than  0.17  when  observing  with  a  telescope.  Ii 
may  be  assumed  0.2  inch. 

820  VIII.  Application  of  the  extent  of  natural  and  tele$a^ie 

vision  to  the  probable  arrangement  of  the  ceUsOal  bodies 
in  space. 
We  shall  be  able  to  say  that  a  distant  celestial  object  is  fo 
far  from  us,  provided  the  stars  of  which  it  is  compoeed 
are  of  a  size  and  lustre  equal  to  the  size  and  lustre  of 
such  stars  as  Sirius,  ArcturuSf  etc. 

821  The  stars  of  the  tenth,  eleventh,  and  twelfth  order  of  dis- 

tances are  not  only  more  compressed  than  those  in  the 
"»  neighborhood  of  the  sun,  but,  moreover,  their  compres- 
sion in  different  parts  of  the  heavens  must  be  very  un- 
equal. 
IX.  Of  the  constT^iction  and  extent  of  the  milky  way. 

822  General  description  of  it. 

The  sun  is  within  its  plane,  for  to  an  observer  in  latitude 
60^,  when  at  100®  R.  A.  the  milky  way  is  in  the  eaft,  it 
will  at  the  same  time  be  in  the  west  at  280° ;  while  in  ii> 
meridional  situation  it  will  pass  through  Cassiopeia  in  tb« 
Zenith  and  through  the  constellation  of  the  Cross  in  tho 
Nadir.  ^ 

828-4    Examination  of  the  cluster  in  the  Sword  Handle  of  /Vr- 
seus^  with  various  space-penetrating  powers. 

825  [Beside  the  868  gauges  published  in  P.  71,  178o,  p.  221. 

above  400  more  have  been  taken  in  various  parts  of  tb« 
heavens.] 

826  Tho  twenty-foot  telescope  cannot  fathom  tho  profundity  A 

the  milky  way. 
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1817  107  826    If  the  stars  of  the  5th,  6th,  and  7th  magnitudes  cannot  be 

supposed  to  be  gradually  of  a  smaller  physical  size  and 
brightness  than  those  of  the  Ist,  2d,  and  3d,  how  much 
less  can  a  supposition  be  admitted  that  would  require  that 
the  stars,  which,  by  a  long  series  of  gauging  powers,  have 
been  proved  to  make  their  gradual  telescopic  appearance 
should  also  be  gradually  of  a  different  construction  with 
regard  to  physical  size  and  brightness  from  those  which 
we  see  with  the  naked  eye? 

827  The  telescopic  breadth  of  the  milky  way  considerably  ex- 
ceeds the  extent  which,  in  our  maps,  is  assigned  to  it. 

828-80  Observations — sweeps — which  confirm  this. 

880  X.  Concluding  Remarka. 

What  has  baen  said  of  the  extent  and  condition  of  the 
milky  way  in  my  papers  on  the  construction  of  the  heav- 
ens, with  the  addition  of  this  attempt  to  give  a  more 
correct  idea  of  its  profundity  in  space,  will  nearly  con- 
tain all  the  general  knowledge  we  can  ever  have  of  this 
magnificent  collection  of  stars. 

881  Our  sun  with  all  the  stars  we  can  see  with  the  eye  are 

deeply  immersed  in  the  milky  way,  and  form  a  compon- 
ent part  of  it. 

1818  108  429    Astronomical  obatrvaiiona  and  experiments^  selected  for  the 

purpose  of  ascertaining  the  relative  distances  of  clusters 
of  stars  J  and  of  investigating  how  far  the  power  of  our 
telescopes  may  be  expected  to  reach  into  space  when  directed 
to  ambiguous  celestial  objects. 
The  method  of  equalization  of  star  light  will  show  the 
relative  distances  of  stars ;  from  this  a  method  was  ex- 
plained in  P.  T.f  1817,  by  which  means  the  profundity  in 
space  of  every  object  consisting  of  stars  can  be  ascer- 
tained as  far  as  the  light  of  the  telescope  suffices.  This 
method  may  be  used  to  ascertain  the  profundity  of 
globular  and  other  clusters. 

480  I.  Of  the  distance  of  globular  and  other  clusters  of  stars. 
General  principles  to  guide  in  such  observations. 

481  II.  A  series  of  observations  of  clusters  of  stars  from  which 

the  order  of  their  profundity  in  space  is  determined. 
481-51    Observations  of  H.  vi,  7,  9,  10,  11,  12,  17,  20,  26,  85, 

88,  41,  63,  and  of  M.  1,  2,  8,  4,  5,  9,  10^  11,  12,  18,  14, 

15,  19,  22,  80,  33,  84,  85,  58,  55,  56,  57,  62,  67,  68,  69,  71, 

72,  74,  75,  77,  79,  80,  92,  97. 
451     III.  Of  a  method  to  represent  the  profundity  of  celestial 

objects  in  space  by  a  diagram. 
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1818    108  470    Fig.  1,  Plate  xxi\  represents  sach  a  method  applied  to  the 

foregoing;  objects. 
460    ly.  Of  ambiguous  celestial  objtcte. 

An  object  is  often  ambiguous  when  viewed  with  insuffi- 
cient optical  means,  and  its  nature  may  be  known  bj  in* 
creasing  this  means.  Objects  ambiguous  to  the  naked 
eye  become  known  with  the  20-feet  telescope,  and  so  oa. 

462  V.  The  milky  way,  at  the  profundity  beyond  which  the  g<tu$' 

ing  powers  of  our  instruments  cannot  reach,  is  not  an 
ambiguous  object. 
468    We  may  conclude  that  when  our  gauges  will  no  longer  re- 
solve the  milky  way  into  stars  it  is  not  because  it  is  am- 
biguous, but  because  it  is  fathomless. 

463  YI.  Of  the  assumed  semblance  of  clusters  of  start  ^ehtn 

seen  through   telescopes  that  have  not  light  and  power 
^iffleient  to  show  their  nature  and  construction, 

464  Observations  of  various  clusters  in  telescopes  of  yarious 

sizes. 

465  Two  different  principles,  the  nebulous  and  the  siderialj  bare 

been  observed  in  thecolestial  spaces. 
Distinguishing  characteristics  of  each. 

466  It  seems  highly  probable  that  some  of  the  cometic,  many 

of  the  planetary,  and  a  considerable  number  of  the  stel- 
lar nebulae,  are  clusters  of  stars  in  disguise. 

VII.  0/  the  extent  of  the  power  of  our  telescopes  to  reach 
into  space  when  they  are  directed  to  ambiguous  celestial 
objects. 

The  method  of  equalizing  the  light  of  stars  may  bo  applied 
so  as  to  give  an  estimate  of  the  extent  of  this  power. 

When  the  united  light  of  a  cluster  of  stars  is  visible  to  the 
[naked]  eye,  there  will  be  a  certain  maiimum  of  dis- 
tance to  which  the  same  cluster  might  be  removed,  so  a« 
still  to  remain  visible  in  a  telescope  of  a  given  space- 
penetrating  power  ;  and  if  the  distance  of  the  clu^t«r 
can  be  ascertained  by  the  gauging  power  of  any  instra- 
ment,  that  will  just  show  the  stars  of  it,  the  order  of  tb** 
profundity  at  which  this  cluster  could  still  be  seen  as  in 
ambiguous  object  may  be  ascertained  by  the  space  pene- 
trating power  of  the  telescope  through  which  it  is  ob- 
served. 
467-8  Examples  of  this  method. 
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HOTelittS:  Prodromus  Astronomia,  1690.      [Has  a  catalogue  of  sixteen 
nebulsB  and  clusters.] 

[ :]  Discovered  M.  40. 

Hind:  A.  N.,  zziii,  col.  356.     [Discovery  of  nebula.] 

:  A.  N.f  XIX,  col.  257.     [Discovery  of  nebula.] 

:  A.  N'.f  XXXV,  col.   871.     [Discovery  of  a  variable  nebula,  a  = 

:  Mon.  Not.  R.  A.  S.^  x,  p.  141.     [Discovery  of  a  nebula.] 

— — :  Mon.  Not.  R.  A.  S.,  xii,  p.  208.     [Notice  of  a  new  nebula  dis- 
covei*ed.] 

:  [variable* nebula  in  Taunts.'}    Mon.  Not,  xxiy,  p.  66. 

:  C.  R.,  1850,  i,  p.  858.     [Discovery  of  a  nebula,  12«»  0"  88"  +  66<» 

0^  80'^     1850.0.] 

:  Am.  Jour.'Sci.f  2d  series,  xxxiii,  p.  436.     [Variable  nebula  in 

Taurus.'] 

:  Nature  1876,  p.  645,  [Ch ACORN ac'b  variable  nebula.] 


Hiniiclis:  Am.  Jour.  Sci.j  2d  series,  xxxix,  pp.  46,  134,  and  276.     [Neb- 
ular hypothesis.] 

mpparchos:    [Discovered  G.  C.  512,  621,  1681.]    See  Schultz,  A.  N.^ 
Ixvii,  col.  4. 

HoldA:  Report  Sec'y  of  the  U.  S.  Navy,  1875,  p.  75.  [Report  on  Trou- 
yelot's  drawings  of  nebulas.] 

:  On  the  nebula  of  Lyra  =  M.  57.     Mon.  Not.  R.  A.  S.,  xxxvi, 

p.  61. 

:  Mon,  Not ,  vol.  xxxvii,  p.  281.     [List  of  Drawings  of  nebula  of 

Orion."]    See  A.  N,  Ixxxix,  col.  135. 

:  On  supposed  changes  in  the  nebula  M.  17  ■=  G.  0.  4408,  etc.,  [with 

plates.]  »Am.  Jour.  Set.,  1876,  May,  vol.  xi,  page  841,  8d  series. 

:  On  the  proper  mqtion  of  G.  C.  4355.     Am.  Jour.  jSW.,  1877,  Dec. 

Homer :  Odyssey,  lib.  v,  verse  270.     [First  mention  of  the  Pleiades.l 

Hooke :  Micrographia,  fol.  London,  1665,  p.  242.  [Discovery  of  4th  and 
5th  stars  in  Orion  trapezium  ?] 

Homer:  Die  Milchstrasse  des  siidlich.  Himmels  u.  die  kapschen.Wolkun. 
1804.    Zach.    Monat.  Corr.,  vol.  10,  p.  220,  [has  a  plate.] 

Hoseman :  Discursus  de  vi&  lactea.     1666.    4°. 

Huggins :  A  discourse  on  spectrum  analysis  applied  to  the  heavenly  bodies, 
8°,  Nottingham,  1866.  [With  photographs  of  drawings,  etc., 
p.  29  et  seq.]    German  translation  by  Klinkerfuss. 
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Haggins :  On  the  spectrum  of  the  great  nebula  in  Orion.    Frie,  R,  S., 
xiv,  p.  89. 

:  Proe,  iJ.  5.,  xv,  1866,  p.  7.     [Spectra  of  nebulsa.     Bemarks.] 

:  On  the  spectrum  of  the  great  nebula  in  Oriorif  etc.     Proe.  R.  S., 

vol.  XX,  1872,  p.  879. 

:  On  the  motions  of  some  of  the  nebula  towards  or  from  the  earth. 

[G.  G.  1170,  4284,  4878,  4390,  4447,  4510,  4964.]     Proe.  R.  5, 
vol.  xxii,  1878,  p.  261.    See  K.  J.  5.,  1878,  p.  218. 

:  On  the  spectra  of  some  of  the  nebula.     P.  T.,  1864,  p.  437.    See 

L.  E,  D.  Phil.  Mag.,  1866,  p.  628. 

:  Further  observations  on  the  spectra  of  some  of  the  nebula),  with  a 

mode  of  determining  the  brightness  of  these  bodies.    P.  T., 
1866,  p.  881.     See  L.  E.  D.  Phil.  Mag,,  1866,  p.  475. 

:  Further  observations  of  the  spectra  of  the  nebulas,  etc.    P.  T., 

1868,  p  629.    Abstract  Proe.  R.  S.,  xvi,  p.  888. 

:  See//.  E.  D.  Phil.  Mag.,  [4,]  xxxvi,  p.  67, 'and    V.  J.  S.,  1869, 

p.  116. 

:  [Spectrum  analysis  applied  to  nebula.]    Mon.  Not.  R.  A.  S.,  xit. 

pp.  109,  112. 

:  Mon.  Not.  R.  A.  S.,  xxvi,  p.  71.     [Kine  stars  in  trapezium  of 

Orion.'] 

;  Mon.  Not.  R.  A,  S.,  xxxii,  p.  859.     [Spectroscopic  observations  of 
nebulsB.] 

:  Am.  Jour.  Sci.,  2d  series,  xl,  pp.  77-188.     [Spectra  of  nelM^] 

:  Am.  Jour.  SH.,  8d  series,  v,  p.  75.     [Spectra  of  nebulas.] 

:  Am.  Jour.  Sci.,  8d  series,  viii,  p.  75.     [Motions  of  nebula.] 

:  Les  Mondea,  ix,  18.     [Qu'est  ce  qu^une  nSbuleuse?] 

Humboldt :  Cosmos,  iii  and  iv.     [Bohn's  edition,  iii,  milky  way,  etc.;  iv, 
nebula,  etc.] 

Huth:  Astron.  phys.  Beob.  an  Kebelflecken.    B.  J.,  1807,  p.  102. 

Hnyghens :  Systema  Satumium,  4°,  1659.     [Has  a  drawing  of  nebula  of 
Orion.] 

:  See  Kaiser. 


Ideler :  Ursprung  d.  Sternnamen.     1809.    8vo.,  p.  262.     [Contains  Sfin'a 
account  of  Magellanic  clouds.] 

:  See  under  Hbrschkl  various  translations  by  Ioklxr. 

Ible,  A. :  [Discovered  nebula  G.  C.  4424  =  M.  22  in  Sagittarius^  16a] 
See  Kirch.    Ephemeriden,  1682. 
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Institat  [LI  Mtfmoires :  1798,  Vol.  i,  [An  YI,]  p.  106,  Flaugebouks. 
Intellectual  Observer : 
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Irish  Academy,  [Royal]  :     Proceedings.     Vol.  iii,  p.  127 ;  iv,  p.  124,  236. 
See  RoBiKBON. 

Ital.  See. :    Aiii  della  Soeietd  Italiana  dei    XL.     1868,  SsccHi.     1809. 

Ital.  Soc.  Firenze :    Memorie.    1868,  vol.  i,  part  2,  Secchi. 


Jeaurat:  Paris.    Afem.,  1779,  p.  605.      [Positions  and  maps  of  PUiadee."] 
See  C.  T.,  1784. 


Kaiser,  F.:  Ueber  Biakchi's  Nebelfleck.    1889.    A.  N.^  xvii,  col.  97. 

:  [eloge  of  B.VYQnKVfs.'l    Amaterd.  Tijdschv.  Wise.  en.  Nat.  Wetefis. 

i,  1848,  p.  7.     [Contains  a  drawing  of  the  nebula  of  Orion  made 
by  HuTQHENS  in  1694,  and  left  among  his  MSS.] 

:    De  Sterrenhemel,   vol.   ii,   plate  8,    [gives  drawings  of    nine 

nebalsd,  including  nebula  of  Orion^  G.  G.  4408,  4447, 1167, 4532, 
42807]    See  pp.  538  and  542. 

Kant,  I.:  Surla  demonstration  de  I'existenco  de  Dieu.  1768.  [Kant's 
Kleine  logische-meiaphyaUche  Schriften,  berausg.  v.  RossNKaANZ, 
Leipzig,  1888,  8vo,  p.  254.]  [Nebular  hypothesis  and  cos- 
mogony.] 

:  Allgemeine  Katurgeschicbte  und  Theorie  des  Himmols.  Kosnigs* 

berg,  1755,  8vo,  and  Sammtliche  Schriften,  band  i,  p.  207.    [Ab* 
Btract  of  this  in  B.  /.,  1794,  p!  226.] 

• :  B.  J.f  1794,  p.  257,  [note  on  Hbkschkl's  observations  and  the 

nebular  hypothesis,  etc.] 

.61 
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Kepln :  DiMertatio  cam  nantio  siderAo,  p.  89.    [Belief  that  nebalc  irv 
clusters  of  stars.] 

:  Tabu1»  Badolphinso,  1627,  p.  105,  [and  part  ii,  tables.] 

.  Epitome,  pp.  88  and  89.     [Milky  Way.] 

Key :  [45  H,  iv,  Oeminorum.1    Mon.  Not  R.  A,  S,,  zxTiii,  p.  154. 

Kiich:  Ephemeriden,  16S2,  [appendix.]    Kirch  discovered  6.  C.  4437, 
etc.,  in  1681. 

Kirkwbod :  Am.  Jour,  Sci.y  2d  series,  xzx,  p.  161.     [Kebolar  hypotbms.] 
Also  see  on  same  subject  Am.  Jour.  Sci.,  3d  series,  ii,  p.  155. 

Klein :  Himmelsbescbreibung,  vol.  ii,  pp.  228,  288,  and  854.     [Hiitory  of 
nebulse,  etc.] 

Kllickerbocker  MagaziiLe :  Vol.  xxxvii,  p.  21.     [On  the  nebalar  hy- 
pothesis.] 

Knobely  E.  B. :  Catalogue  of  works  on  nebulsd  and  clusters.  Mon.  Not 
R.  A.  5.,  1876,  Nov.,  vol.  xxxvi,  p.  877. 

Knott:  [On  45,  H.  iv,  Oeminorum.l  Mon.  Not.  R,  A.  S.,  zxv,  pp.  62 
and  191. 

Koch:  Micrometrische  Yermessang  des  Stemhaafens  Hekschel  [G.  C] 
1712.  1876.  8vo.  [Contains  measures  of  87  stars  in  this  cluster 
and  a  rdaumS  of  previous  work  on  clusters.] 

Blobler:  Entdecknng  einiger  Kebelsterne.    B.  J.,  1782,  p.  155. 
:  Beob.  eines  Nebelflecks  beym  Bootes.    B.  J.^  1785,  p.  230. 

EuQUiigsberg  Observations:  Vols.  84,  85.     [Auwers*  observations  of 

nebulse,  and  discussion  of  William  Hbrschsl's  observations.] 

Kmeger :  Der  Stemhaufen  h  Persei.  Abdruck  aua  den  Ab/umdlungen  ier 
Finnischen  Soc.  der  WiMensehaften^  1865,  [with  a  plate.]  [Ftn- 
niece  Soe.  Sci.  Acta.,  vol.  8,  p.  55.]  See  also  Ifon.  Not^  ixvi, 
p.  65. 


Lacaille :  Snr  les  ^toiles  nSbuleuses  du  ciel  austral.    Biai.  de  VAead.  R. 
des  Sci.f  1755,  p.  194.     [Catalogue  of  42  nebulae,  etc.] 

:  C.  T.,  1788.     [Catalogue  of  southern  cebulaa.] 

:  C.  71, 1784,  p.  270.     [Catalogue  of  nebulso.] 

La  Hire :  Eist.  de  VAcad.  R,  des  Sci.,  Paris,  x,  p.  117.     Chart  of  Prasepe. 

Lalande :  Astronomie,  i,  p.  272. 

:  Histoire  CilesU.    [Contains  meridian  obBervaUons  of  some  clusters, 

etc.] 

■  :  Melanges  d'Astronomie,  1798,  p.  461. 
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Lambert:  Kosmologische  Briefo,  etc.  Aufiburg,  1761,  8vo.  [Nebular 
hypothesis,  etc.] 

Iiamont:  IJeber  die  Nebelflecke.  Hunicb,  1887,  4^,  and  reprinted  in 
Obs,  Astron.  Spec.  i2.  Monachf  vol.  zi,  sen  vol.  vi,  [1843,]  4°. 
[Contains  several  plates ;  an  addendum  to  this  paper  appears  in 
Annalen  der  k.  Stto.  bei  Muneherif  xvii,  p.  305,  with  22  figures.] 

:  A.  N,f  xiv,  col.  183. 

Laplace :  Expos,  de  la  Systdme  du  Monde,  p.  452.  [Opinion  that-nebulfe 
change.] 

Lassell,  W. :  Proe.  R,  5f.,  xii,  [1862-3,]  p.  269.  See  also  C.  R.,  55,  1862, 
ii,  p.  606.     [On  a  planetary  nebula,  with  drawing.] 

:  Proc,  R.  S.^  xvi,  1867-8,  p.  322.     [Nebula  of  Orion]  measures.] 

:  Rep,  B,  A.  A.  S.,  1862,  ii,  p.  14.     [On  a  peculiarity  in  nebula 

G.  C.  4628.] 

:  Observations  of  the  nebula  of  Orion,  etc.,  and  of.  clusters  and 

nebulsa.    Mem.  R,  A  S.,  xxiii,  [1854,]  pp.  53-108.     Plates. 

:  Mem.  R  A.  S.]  xxxiii,  p.  121.     [Plate  of  M.  20.] 

:  Observations  and  Drawings;    Catalogue    of   600   new    nebalsd. 

[Marth.]    Mem.  R.  A.  <$•.,  vol.  xxxvi,  pp.  1,  53. 

:  A.N.,  xxvii,  172.     [Discovery  of  a  nebula.]    O"*  8»  44" ,  +  15®  V, 

t  A.  N.f  XXXV,  col.  383.     [Nebula  of  Orion.'] 

:  [Nebula  of  Orion.]    Mon.  Not.  R.  A.  S.y  xiv,  p.  74. 

:  [Relative  visibility   of  5th  and  6th   stars,    Orion's  trapezium.] 

Mon.  Not.  R,  A.  S.j  xvii,  p.  68. 

:  [Drawings  of  nebula  of  Lyra  and  of  Dumb-bell  nebula.]     Mon. 

Not.  R.  A.  S.y  xxi,  p.  52.     [These  drawings  are  not  there  given, 
but  were  privately  distributed.] 

[New  star  in  nebula  of  Orion.]    Mon.  Not.  R.  A.  S.,  xxii,  p.  164. 

Mon.  Not.  R.  A.  S.,  xxiv,  p.  206.     [Description  of  M.  20.] 

Mon.  Not.  R.  A.  S.,  xxix,  p.  166.     [Nebula  of  Orion.] 

Mon.  Not.  R.  A.  S.,  xxxi,  p.  249.     [Nebula  in  Argo.] 

C.  22.,  Iv.     1862,  ii,  p.  606.     [On  a  planetary  nebula.] 

Laugier :  Sur  le  mouvement  propro  de  trois  amas  d'^toiles  du  catalogue  de 
Messier.    C.  R.,  1847,  xxiv,  p.  1021. 

:  Sur  Putilit6  d*un  catalogue  de  n^buleuses.     C.  R.,  1849,  xxviii,  i. 

p.  573. 

:  Nouveau  catalogue  de  n^buleuses.     C,  22.,  vol.  xxzvii,  1853,  p. 

874. 

Lefebvre:  [Nebula  of  Orion  and  drawing]     Rozikr.     Observations  sur 
la  PhysiquSj  xxii,  1783,  p.  34. 
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Legentil :  Remarques  eur  les  ^toiles  n^buleuses.     Hist  de  VAcad.  R.  da 
Sei,t  Paris,  1759,  p.  453,  [with  plates.] 

:  Mim,  des  Savans  StrangerSf  vol.  ii,  p.  187.     [Discovery  of  a  neb- 
ula near  the  Andromeda  Debula.] 

Le  Moxmier :  Catalogue  des  ^toiles  de  la  n^b.  de  T^revisse.    BUi.de  V 
Acad,  R,  des  Sci.,  Paris,  1789,  p.  610. 

Le  Su^lir :  Scientific  Opinion,   vol.  iii,  p.  250.     [Spectrum  of  nebula  of 
ArgOf  etc.] 

:  Proc,  R.  5*.,  1870,  xviii,  pp.  1, 242.     [Spectrum  of  Orion  nebula.] 

.  Proc,  R,  S.,  London,  1870,  xix,  p.  18.     [Spectrum  of  Oricm  nebuUi 

etc.;  drawing  of  G.  C.  1477-78.] 

:  Proc,  R.  5.,  London,  1870,  vol.  xviii,  pp.  216  and  245.    [G.C 

4408,  with  drawing  ;  G.  C.  8570  and  1179.] 

:  Trans,  R.  S.  Victoria,  x,  pp.  11-28.     [On  fj  Argus  and  surrounding 

nebula.    See  also  p.  28  fur  spectrum  tj  Arffiia.'\ 

:  Correspondence  concerning  the  Great  Melbourne  Telescope.    Psrt 

iii,  p.  16. 

Le  Venier:   C.  J2.,  xliv,  1859,  pp.  1074,  1298-5.     [Porbo's  new  star  in 
nebula  of  Orion.'\ 

:  C.  R.f  vol.  liv,  1862,  1,  p.  299.     [IIind's  variable  nebula  observed 

by  Hind,  D'Abrxst,  Cuagobmac,  Goldsghmidt.] 

:  C.  R,,  1862,  vol.  liv,  p.  299.     [Drawing  of  nebula  in  Canes  K.] 

:  C.  R.f  vol.  liv,  1012.     [Drawing  of  the  Lyra  nebula.] 

:  C.  R,f  vol.  Iv,  1862,  p.  606.     [Letter  of  Lassxll  on  a  planetar; 

nebula.] 

:  Same,  p.  792.     [Discovery  of  two  nebulsd  by  ScB5NrxLD.] 

Liaponoff :  Mon,  Not.  R,  A.  S:,  vol.  xxili,  p.  228.     [Raviow  of  his  work 
on  nebula  Orionis.] 

:  See  O.  Stbuvk. 

.  See  W.  Struyk. 


Lincei  Nuovi :  AtHdelVAcad.  Pontificals  dei.    Yol.  vii,  p.  67;  xxi,  p  13; 
XXV,  p.  49.    Secchi. 

Littrow :  Sterngruppen  und  Nebelmassen  des  Himmels,  8°,  1835. 

:  Die  Wiindor  des  Himmels,  2d  ed.,  1842. 

;  Siizungsher.  d.  Wiener  Akad.,  1869,  vol.  lix.     [The  Durehmuster- 

ting  of  Aroelandeb  contains  sixty-tWo  nebulas  and  clusters.] 

Littrow,  K.  von :  Ueber  d.  Zariickblciben  d.  Alten  in  d.  cxactcn  Wis- 
scnschaftcn,  8vo.     [Views  of  the  ancients  on  the  Pleiades^  etc.] 
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Lockyer:  Soo  Frankland  and  Locktkb. 

:  Solar  Physics,  8vo,  p.  414. 

Long,  Boger:   Astronomi/,  vol.  i,  p.  321,  plate  67,  figure  96.     [1742.] 
[Obseryations  of  the  nebula  of  OHon  and  original  drawing  of  it.] 


Madler :  Astronomie,  1852,  p.  458. . 

:  Uobcr  den  Bau  des  Weltalls.    Haarlem  Nat  Verh.  Maatseh,  Wet.^ 

xii,  1856. 

Maiian:  Tralto  de  TAurore  borSale,  Ist  ed'n,  1733.  [p.  247,  nebula  of 
Andromeda\  p.  217,  new  nebula  discovered  by  Kirch,  in  1G81. 
in  Antinbus^  and  figures  by  him  in  the  appendix  to  his  Ephem- 
erides ;  p.  248,  nebula  Orionia  varies  in  shape  ;  Ficard's  draw- 
ing was  made  March  20, 1673 ;  Mairan's  (fig.  xxvii,)  1727-1733,] 
in  the  2d  ed'n  see  pages  260  et  acq, 

[ :]  P.  71,  1733,  p.  254. 

Manillas :  De  Sphcerd,  lib.  i,  cap.  ix.     [Milky  way.] 

Maraldi:  NSbuleuse  de  Cancer.  HiaL  de  VAc,  Royale  des  Sciences  a 
Paris,  1707,  p.  854. 

:  Discovered  nebulsB  G.  C.  4670,  M.  2,  and  4678,  M.  15.     Mem.  de 

VAcad.  des  Sciences,  1746,  p.  55. 

Marins,  Simon :  Mundus  jovialis,  1614, 4*^.  [The  preface  gives  an  account 
of  the  nebula  in  Andromeda  =  M.  81.] 

:  Frankischer  Kalender,  oder  Fractica,  1612.     [Asserts  that  the 

milky  way  and  nebula  are  clusters  of  stars.] 

Markree  Gatalogne :  [Contains  seven  nebulas.] 

Marth:  Catalogue  of  600  new  nebulas.  [See  Lassell.]  Mem.  R.  A,  S., 
xxxvi,  p.  53. 

:  A.  N.,  xlii,  col.  169.  [Remarks  on  Sir  John  Hbrschel's  cata- 
logue of  nebulas;  errata.] 

Mason,  E.  P. :  Am.  Jour.  Sci.f  vol.  xl,  1841,  p.  87. 

Mason,  E.  P.,  [and  Smith :]  Observations  on  nebulas  with  a  14-foot  re- 
flector.    1840.    Am,  Phil.  Soc'y  Proc.,  vol.  vii,  p.  165.     [Plates.] 

Manpertnis :  List  of  nebulas  and  general  account  of  what  is  known  of 
them.     Hist,  de  VAcad.  R.  des  Sci.,  Faris,  1734,  p.  78. 

May,  F.  v.  B. :  Die  Himmelsnebel.    Bern,  1850. 
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McGeorge :  Proe,  R.  S.  Victoria,  vol.  x,  p.  106,  1872.  \jj  Argut  and 
nebula  with  flvo  drawings.]  8ee  also  page  71,  same  work.  In 
page  106  it  is  noted  that  in  the  spectrum  of  ij  Argiu  absorption 
bands  were  suspected  in  the  position  of  the  lines  of  the  nebula. 
This,  however,  is  not  certain. 

Mechaili:  B,  J.,  1786,  p.  232.     [Discovery  of  new  nebulas.] 
:  C  71,  1784,  p.  227.     [List  of  nebulas  discovered  by  him.] 
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Melbonmei  Obs'y:  Report  of  Board  of  Visitors,  1875.  [Notes  that 
nebula  round  ij  Arg^  has  shown  no  change  in  past  year.]  Sea 
Proc.  R.  S.  Vieioriaf  vol.  x,  1872,  for  five  drawings,  etc.,  show- 
ing great  changes. 

Messier:  Catalogue  des  ndbuleuses,  etc.  Hist  de  VAcad,  R,  des  &>., 
Paris,  1771,  p.  436.     [Drawing  of  nebula  of  Orion,"] 

:  Observations  et  dessin  de  la  n^buleuse  d'Androm^e,  etc.    Hiit. 

de  VAead,  R,  des  Sd,  Paris,  1807,  p.  206. 

:  1.  Catalogue  des  n^buleuses ;  2.  N^buleuses  d^ouvertea,  etc,  que 

Mkssisb  a  cherch^es  inutilement ;  8.  N^buleuses  du  ciel  austnl, 
observ^es  par  Lacaillb.  C.  T.,  1784,  p.  227,  et  seq,,  1787,  ^ 
288.    B.  J.,  1786,  p.  164.     See  Paris^  1777,  p.  440  [Discovery.] 

Mitch^  0.  M. :  Burritt's  Greography  of  the  Heavens  revised  and  corrected 
by  MiTCHEL,  1849, 12®.  [Contains  occasionally  observations  bj 
HiTCHEL  on  nebulas  with  the  Cincinnati  refractor,  which  can 
be  found  nowhere  else.] 

— :  Sid.  Mess^,  i,  pp.  6-15.     [General  notes  on  nebulas.] 

!  Sid.  Mess.f  i,pp.  120-1.  [Observations  of  nebulas;  and  discovery 
of  double  nucleus  to  R.  A.  11»»  2"  2«  <5  +  6G<»  8K.8  [=  0.  C, 
2818.] 

:  Sid.  Mess.,  il,  p.  10,  11,  20,  80,  85,  64,  77,  85.     [Miscellaneous 

notes  on  clusters  and  nebulas.] 
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MonatUdie  Oorrespondenz :  Zach,  vol.  x,  p.  220,  Hobnbb.  Vol.  xiv,  p. 
409,  Schumacher. 

Mondes,  Lea :  Vol.  ix,  p.  18.    Huogins. 

Monthly  Notices:  R.  A,  S.^  see  Astronomical  Society. 

Montnda :  Hist,  des  Mathematiquos,  vol.  ii,  p.  285.     [Sketch  of  early 
history  of  the  nebula  of  Andromeda.'] 

MOBCOW :  Annates  de  VObservatoire, 
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Schweizer. 
Bredechin,  T. 
Bredechin,  T. 
Bredechin,  T. 

Mossottif  0.  F. :  Sulla  constituzione  della  Via  Lactea.    BibL  Ital,,  xcvi, 
'  1889,  p.  208. 

:  On  the  construction  of  the  siderial  system.    [Translation.]    PhU, 

Mag.f  xxii,  1843,  p.  81. 

Mailer :  Disputatio  de  galaxia.    1718.    4?, 

Munich  Ohservatory :  Annals^  vol.  xvii,  p.  805, 1869.    Vol.  xi,  fieu   vi| 
1843. 
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Schonfeld. 

XVI 

244 

Hull,  Maxwell. 
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292 

Robinson. 
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550 

Stone. 

Natnrforscheri  Der:  Vol.  i,  p.  279;  ii,  pp.  279,  856.    Secchi. 

New.  Sonth  Wales :  Trans.  Roy.  Soe.f  1871,  p.  15;  1872,  p.  84. 

Nichol :  System  of  the  World.    1846.    [p.  55,  Rosss  on  nebula  of  Orion, 
etc.] 

:  Cyclopasdia  of  the  Physical  Sciences.    8vo.    1857. 
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North  British  Beyiew :  Vol.  viii,  p.  268.  [Review  of  Sir  John  Heb- 
schel's  Astronomical  Observations.}  See  also  Am.  Jour,  SeL, 
2d  series,  vol.  v,  p.  86. 


Olbers :  Ueber  einen  von  Cacoiatore  gesebenen  Nebelfleck.    A.  if.,  v. 
col.  118. 


:  -B.  J.,  1826,  p.  110.     [Transparency  of  Space.] 

:  Notice  of  J.  Herschel's  observations  of  nebulas,  etc.    [182543.] 

A,  N.,  vol.  XI,  col.  878. 

'  A.  N.fVWj  col.  64.     [On  Oacoiatobe's  new  nebula.    SeeZiCH, 

Mon.  Corr.f  xiv,  p.  409.] 

— :  AUgemeine  G«og.  Epbem.,  iv,  269. 

Oppolzer :  A.  N.y  Ixx,  col.  155.  [Observations  of  h.  2000,  20S6,  2037, 
2064,  2075,  2081,  2128,  2139,  2178,  2208,  2230,  2283,  and  H.  ii, 
249,  and  comparison  with  other  observations.] 

[ ]  :  A.  N.f  Ixiii,  col.  246.  [Comparison  of  his  observations  of  neb- 
ulas with  those  of  other  observers.] 

Oriani :  Lago  von  8  neuen  Nebelsternen,  etc.  B.  J.^  1784,  p.  181.  [6.  C. 
8021 ;  1712  =  M.  67  j  2878  =  M.  61.] 


Paris  Academy  of  Sciences :  See  Academy  of  Sciekcxs. 

Peter :  F.  J.  S.,  1877,  p.  64.  [Is  engaged  on  a  monograph  of  the  cluster 
h.  2027  =  G.  C.  4460,  at  Leipzig.] 

Peters,  0.  A.  F, :  V.  J.  S,,  1877,  p.  61,  No.  8.  [An  unpublished  series  of 
observations  of  nebulas  for  position  begun  at  Altona  is  continued 
at  Kiel.] 

Peters,  0.  H.  F. :  A,  N,^  Ixxi,  col.  240.  [Error  in  place  of  a  nebula,— 0° 
No.2436  in  Bonn  Zones.]  See  Aboelander,  A.  N.,  Ixxi,  coL 
237. 

:  Gould's  Aatr.  Journal,  No.  98,  vol.  v,  p.  16.     [On  Cafocci's 

nebula.] 

Petersen :  Aat  Jour.,  i,  p.  47.     [Notice  of  discovery  of  Hind's  nebals.] 

:  Ast.  Jour.,  i,  p.  48.     [New  nebula,  6»^  4"  14«  +  12®  40^;  1850.0. 

Air  wees  identifies  it  as  H.  vi,  5.] 

'  :  Aat  Jour.,  iii,  p.  71.     [Notice  of  discovery  of  a  double  nebals  by 

Secchi.] 

Pfaff,  J.  W.  A. :  W.  Herschel's  Bntdeckungon.    8vo.    Erlangen,  1828. 

:  De  dimonsiono  Coeli  secundcm  principia  W.  Hbrschblii.  Er- 
langen, 1825,  4°. 
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Philosophical  Transactioiui :  Hutton's  Abridgment  to  1800. 
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Pickering:  On  a  nebula  photometer.    Am,  Jour.  Sci.,  8d  series,  xi,  1876, 
June. 


:  Physical  Manipulation,  1876.    8®.    ii,  p.  807.      [Experimental 

method  for  measuring  the  brightness  of  nebula.] 

Pigott:  Account  of  a  nebula  in  Coma  Berenices,    P,  T,,  1781,  p.  82,  and 
p,  i.j  XV,  p.  87. 

Pihl :  Micrometric  examination  of  the  stellar  cluster  in  Perseus,     Ohristi- 
ania.     1869.     [Has  a  chart.]    4?.    See  V,  J.  8.,  1870,  p.  133. 

:  On  the  cluster  in  Perseus,     [With  a  chart]     Mon,  Not,  R,  A.  5., 

xxyiii,  p.  247,  and  xxix,  p.  829. 

Plants :  C  R,  Ixxxi,  p.  749.     [Possible  explanation  of  the  formation  of 

spiral  nebulas.] 
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Pogson:  [Changes  in  80  Messier.]     Mon.  Not  R,  A.  S.,  zxi,  p.  82. 

Pond,  J. :  On  an  appearance  hitherto  unnoticed  in  the  nebula  of  Orion. 
Mein.  R,  A,  S.,  iii,  1826,  p.  98.     [Recession  of  the  nebulosity 
from  the  stars.]    See  also  Mem.  R,  A,  <$.-,  iii,  p.  187,  for  an 
observation  of  J.  Hbbschxl  and  K  am  age  on  this  point. 

Pons  and  de  Zach :  Corresp,  AstronomiqiUy  vol.   ziv,  p.  410.     f^b*^?^ 
in  nebulie ;  now- nebula  in  R.  A.  268<»  48^    N.  P.  D.  133«  47^] 

POXTO:  Mem.  deWOseer.  Ooll.  Romano^  1866-7,  p.  3.     [New  star  in  trape- 
zium of  Orion.'l 

:  A.  N.f  xlvi,  col.  171.     [New  star  in  trapezium  of  Orion.} 

:  C.  R.f  xliv,  p.  1031.     [New  star  in  trapezium  of  Orion.'] 


Pound:  Positions  of  Nebula  in  Hercules  and  Antinous  for  1690,  bv 
Pound's  observations ;  deduced  by  Hallxt,  1716.  Braolkt's 
miscellaneous  works.     [Riqaud.]     p.  iii. 

PowelliE.  B.:  Mon.  Not  R.  A.  &,  xxiv,  p.  171.  [n  ArgUa  nebula;  iti 
variation  in  brightness  stated.] 

Ptolemy :  Opera,  Basilise,  1551.     [Catalogue  of  5  nebulous  stars.] 

Proctor,  B.  A. :  Bssays  on  Astronomy,  1872,  8vo,  pp.  817,  388. 

:  Other  "Worlds  than  Ours,  pp.  281,  269,  280,  200.     ["  Are  the  neb- 

uln  external  galaxies  ?  "     Relations  of  gaseous  nebul«  to  the 
milky  way,  etc.] 

!  Borderland  of  Science,  8vo.,  1876,  pp.  1-81.  [Historical  account 
of  the  views  of  the  Hbrschels  on  nebulas,  etc.]  Beprinted 
from  Comhill  Magasine  1871,  July. 

!  Mon.  Not  R.  A.  £>.,  xxix,  p.  887,     [Distribution  of  nebuls.] 

■  :  Mon.  Not  R.  A.  S.f  xxx,  p.  184.     [On  the  resolvability  of  star 

groups  as  a  test  of  distance.] 

■  :  Mon.  Not  R.  A.  5.,  xxxii,  p.  62.     [Note  on  nebula  of  Arifo.] 

—  :  Mon.  Not  R.  A.  &,  xxxiii,  p.  14.  [Nebular  regions  of  Vtrgo  snd 
Coma  Bereniees.l 

:  Mon.  Not  R.  A.  S,,  xxxiii,  p.  689. 

:  NaiuretVoX.  i,  p.  831,  384.    [Theoretical  views  of  distribution, 

distance,  etc.  of  nebulie.] 
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Quarterly  Journal  of  Science :  1872,  p.  808. 

Quarterly  Review :  Vol.  85,  p.  l.     [Review  of  Sir  John  Hbbsohel's 
survey  of  the  southern  heavens.] 


Rheinl.  u.  Westph.  Sitzungsber :  Vol.  xiz,  [1862,]  p.  70,  Asqelandsb. 

Bobinson:  Proc.  R,  Irtish  Acad.y  iii,  p.  127.     [Account  of  observations  on 
nebulsB  with  Lord  Rossk's  telescope.] 

'— :  Same,  vol.  iv,  pp.  124,  236. 

:  Rept  B,  A.  A.  5.,  1869,  p.  20.     [Nebula  in  Arffo.} 

:  Nature t  vol.  6,  p.  8.     [On  Melbourne  observations  of  tf  Argiis 

nebula,  with  two  cuts.] 

:  Nature^  vol.  15,  p.  292.     [Note  on  the  resolvability  of  the  central 

part  of  nebula  Orionis,'] 

Boman  College  Observatory :  See  Collsqio  Romano  and  Sscchi. 

Bondini :  See  Db  Vico.     [Drawing  of  nebula  of  Orion,} 

Bosse* :  Observations  of  some  of  the  nebules.    P.  T. ,  1844,  p.  821.    [Plates.  ] 

:  [Condensed  account  of  above.]    Am,  Jour,  Sci,f  2d  series,  ix,  p. 

140,  and  Proe.  R,  S. ,  v,  p.  514. 

:  Observations  on  the  nebula.    P.  T.,  1850,  p.  499.     [Plates.] 

:  [Condensed  account  of  above.]    Proe.  R.  8.^  vol.  v,  p.  962. 

•  Third  Earl  of  Rosse. 
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Bosse:  [Observations  of  nebulie.]     P.  T,,  1861,  p.  681.     [Plates.] 

:  [Address  as  President  R,  S.,]  1853.     Proc.  R.  5.,  vol.  vi,  p.  118. 

:  Further  observations  on  the  nebulas,  etc.    Proe,  R,  S.,  1860^, 

vol.  xi,  p.  876. 

:  Note  on  M.  61,  B,  A.  A,  5.,  1845,  p.  4. 

:  Notice  of  nebulae  observed  with  the  6-foot  reflector.    B.  A.  A,  5L, 

1849,  p.  58. 

:  Drawings  to  illustrate  recent  observations  of  nebulas.    B,  A.  A,  &, 

1852,  p.  22.     [No  drawings  given  in  text.] 

[ ]:  Unpublished  drawing  of  the  nebula  of  Orionf  madebyB.  B. 

Stonky,  1851. 

Bosse* :  Account  of  observations  on  nebula  of  OrioUf  1848-1867.    P.  f., 
1868,  p.  57,  [plates.] 

[ ]  :  Mon,  Not  R,  A.  S.,  xxix,  p.  166.     [Nebula  of  Orion,] 

[ ]  :   V.  J.  5^.,  1870,  p.  26.     [Nebula  of  Orion.'\    O.  Struyi. 

:  Nature^  vol.  xv,  [1877,]  p.  897.     [Tkmpbl's  variable  nebula  netr 

Affropc] 

Boy.  Inst. :  Lomhardo  Sei,  e  Letiere  Rendiconii^  vol.  x,  p.  8,  Skochi. 

Boyal  Society  of  London :  See  PhUoaophical  TrantactUms  aful  Proceed* 
inge. 

Biunker,  0. :  A.  N.f  xviii,  col.  896.    [Pleiades.] 

Biimker,  Qt. :  A.N,^  Ixiii,  col.  305.    [Observations  of  circumpolar  nebala] 

:  A.  N,,  Ixiv,  col.  289.     [Observations  of  circumpolar  nebulc] 

:  A,  N.,  Ixv,  col.  93.     [Two  doubtful  nebulas.] 

■  :  A.  N.f  Ixvi,  col.  81.     [Observations  of  circumpolar  nebulas.] 

:  A.  N.,  Ixvii,  col.  226.     [Observations  of  circumpolar  nebula.] 

-•:  A.  N,f  Ixviii,  col.  858.     [Observations  of  circumpolar  nebuls.] 

Bnssell,  H.  0. :  Observations  on  the  stars  and  nebula  about  7  Arg^.    8to. 
Sydney,  1871. 

:  Mon,  Not.  R,  A,  S.,  xxxii,  p.  222.     [Note  on  17  ArgCs  nebula.] 

;  The  colored  cluster  about  k  Cmcia,  [with  a  chart.]  Mon.  Not 
R.  A.  5.,  xxxiii,  p.  66.  See  Trana.  R.  Soe.  New  S,  Wales,  1872, 
p.  84. 


Sabine :  Proe.  R.  8.,  London,  xviii,  p.  104.     [Notice  of  work  on  nebnh 
with  Melbourne  telescope.] 

Sachs.  OeseU.  Konig.  Abhand. :  Vol.  iii,  p.  293,  D'Arrest. 


•  Fourth  Earl  of  Kosse. 
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SaflEbrd:  Beport  of  Chicago  Astronomical  Society,  May,  1877.  [Dis- 
covery of  about  one  hundred  new  nebulae.] 

Salter :  See  Dennikq.  A,  N.f  Ixzx,  col.  299.  [10  stars  in  and  near  Orion 
trapezium.] 

Savans  Etrangers :  Mimoirea.    Vol.  ii,  p.  187.    Leoentil. 

Schellen:  Spectrum  Analysis,  translated  by  the  Misses  Labsell,  8vo., 
1872,  p.  625.     [Spectra  of  nebu1»  and  clusters.] 

SchjeUemp :  D^cription  des  Etoiles  fixes,  etc.,  par  Si&Pi,  St.  Petersburgb, 
1874.  [Notes  that  Sufi  says  the  nebula  of  Andromeda  was  gen- 
erally known  before  A.  D.  900.] 

Schmidt,  J.  F. :  A,  N.,  liv,  col.  821.  fOn  observations  of  nebules  Iq 
general ;  on  D'Arrest's  Leipzig  observations  in  particular, 
with  differences  of  a  and  6  of  stars  with  the  nebulas  h.  50, 
61,  262,  1622,  and  1970,  2000,  2047,  8625,  2098,  2128,  etc.  Per- 
sonal differences  in  D'Arrest's  and  Schmidt's  nebula  observa- 
tions.] 

:  A.  N.,  Iv,  col.  91.     [Nebulous  star  A.  8624  and  on  a  new  variable 

nebula.] 

:  A.  N.y  Ivii,  col.  162.     [Observations.] 

:  ^.  iV.,  Ivii,  col.  243.     [Variability  of  No.  6  of  Bonn  zones  and 

Hind's  variable  nebula.] 

A.  N.J  Iviii,  col.  853.     [Tempel's  variable  nebula.] 

A.  N.,  Ixiv,  col.  1.     [Method  of  observing  nebulas.] 

A.  iVl,  Ixv,  col.  261.     [Observations ;  M.  8  contains  a  variable  star.] 

A.  N.,  Ixix,  col.  802.     [6bservations  of  a  new  nebula.] 

A.  N.,  Ixx,  col.  843.     [Places  of  110  nebulas  for  1865.0.] 

I 

A.  N.f  Ixxviii,  col.  199.     [5.  Corona  nebulous  ?] 

A.  N.f  Ixxxviii,  col.  188.     [Ueber  einige  im Cap-Katalog  fehlende 
Nebel.] 

:   A.  N.J  Ixxxviii,  col.  288.     [Connection  of  variable  stars  with 

^    nebulas.] 

Schonfeld:  Ast.  Beob.  Mannheim,  Abth.  i,  1862;  ii,  1876.  [Both  the 
above  give  positions  and  observations  of  nebulas.]  See  K.  J.  S. 
1876,  p.  269. 

:  A.  N.J  Iviii,  col.  856.     [On  variability  of  nebula  No.  648,  Bona 

zone  -f  80^  ;  list  of  nebulas  in  the  Durchmuaterung.'] 

"  :  Ueber  die  Nebelflecke.     ^Mannheim  Jahresber.j  xxviii,  p.  46.] 

:  Nature,  Aug.  12, 1875,  p.  292, 2d  col.     [Nebula  of  Andromeda  has 

no  proper  motion.] 

:  C.  R.J  vol.  Iv,  1862,  ii,  p.  792.     [Discovery  of  two  nebulas.] 
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Schroeter :  Beytrage  z.  d.  neuesten  astron.  Entdeckungen.   iv  yob.   1788- 
1800,  8vo.,  plates.     [Nebula  of  Orion  and  nebula  in  Lyra,  etc] 

:  Apbroditographische  Fragmente,  1796,  p.  248.     [Has  a  chart  of 

Nebula  Orionia  and  a  raomoir  on  the  nebula.]    4**. 

:  B.J.J  1797,  p.  198.     [Detailed  obseryations  of  the  nebula  of  Orim,] 

:  B.  /.,  1801,  p.  128.     [Announces  changes  in  nebulas  of  Orion  and 

Lyra,"] 

Scliubert:  B»  J*.,  1805,  p.  185.  [To  determine  the  relation  between  the 
mean  distance  (=  1)  of  neighboring  stars  of  a  cluster,  and  the 
radius  of  a  sphere  (=  r)  which  shall  contain  n  stars  eqaallj 
distributed.]  [See  Stbuts,  W.,  Etudes  d'Ast  Stell.,  notes  p. 
18.] 

Bchnlts,  H. :  Beob.  auf  d.  Stern  warte  zu  Upsala,  1862-68.    8yo. 

:  Mikrometrisk  Bestamning  af  104  sternjor  inom  teleskopiskastjem- 

gruppen  20  VulpeeuUe,  4°,  Stockholm,  1878.    K,  Svenska.  teL 
Acad,  Handlingar^  vo\.  xzi.  No.  8. 

— :  Hicrometric  observations  of  500  nebulss.  Mem,  R,  S.,  UpsaU, 
vol.  ix,  1874,  4°. 

■  :  Om  Eomparations-stjernorna  vid  nebulos-observa.  i  Upsala,  1875. 

K.  Svenska  vet.  Aead.  Handlingar,  vol.  ii.  No.  16. 

:  Upsala  Univ.  Arsskr.,  1864. 

:  V.  J.  S.f  1876,  p.  78.     [Personal  differences  in  observations  of 

nebulas.] 

— :  A.  N.f  Ixiii,  col.  248.  [Constant  differences  in  observations  of 
nebulsB  by  various  observers.] 

:  A.  N..,  Ixv,  cols.  65  and  297.     [Observations.] 

;  A.  iV.,  Ixv.,  col.  815.     [Remarks  on  variable  nebula,  G.  C.  1707, 
4760.] 

■  :  A.  N.,  Ixvi,  col.  47.     [Remarks  on  errors  in  observation  of  U.  92, 

and  h.  445.] 

— :  A.  N.f  Ixvii,  col.  1.     [Historical  note  on  nebulss.] 

:  A.  N.f  Ixx,  col.  185.     [Corrections  to  Herschsl'b  General  Wa' 

logue.'] 

:  A.  N.J  Ixxx,  col.  21.      [Hicrometric  observations  of  H.  viii,  20=: 

20  Vulpeeulas.'\ 
:  [On  nebnifle  Bailt-Lalakdx,  14,512,  and  45  H.  iv,  Qemwomm.] 

Mon.  Not.  R.  A.  S.,  xxv,  189-91. 

:  A  preliminary  Catalogue  of  nebulas  observed  at  Upsala.    Ma^ 

Not.  R.  A.  S.J  XXXV,  p.  185. 

Sclmmaclier :  A.  N.j  v,  col.  282.    [On  Cagciatobx's  new  nebula.]   See 
Zacu.,  Mon.  Oorr.j  14,  p.  409. 
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8cllV6iZ6r :  Annales  de  PObservatoire  de  Moscou,  vol.  i/1874,  pp.  68,  60, 
No.  821 ,  nebulous  star  ?  o'  =  17»»  44»  62. 18,  d^  =  +  2o  66'  16.>'>'4 
place  for  1868,  June  18. 

:  See  Brsdichin. 

Bdentiflc  Opinion :  Vol.  iii,  p.  260.    Lk  Suxur 

Secchi :  Quadro  Fisico  del  Sistema  Solaro,  1869. 

:  Le  Soleil,  8vo,  1st  ed'n,  p.  400. 

:  R.  Inst  Lombardo  Sci.  e  Lett.  Rendieoniif  x,  fasc.  111.     [On  a 

dark  spot  in  the  milky  way.] 

:  Atii  d^Ac,  d,  N,  Lineeif  vol.  vii,  1866,  p.  67. 

:  Same,  toI.  zxi,  sess.  iy,  1868,  p.  16.     [Aa  and  Ad  of  three  plane- 
tary nebulie  with  neighboring  stars.] 

■  :  Same,  anno  zzv,  sess.  iv,  1872,  pp.  40-60.     [Spectra  of  nebulas  of 

Lyra^  Orion,  etc.,  and  of  clusters  in  Libra,  68  M.,  etc.] 

^—^ :  Sugli  Spettri  Prismatici.     Mem.  i,  1868.    Aitid,  Soe.  Iial.deiXL 

:  Sugli  Spettri  Prismatici.    Mem.  ii,  1869.    Atti  d.  Soe.  lial.  del  XL 

:  Sugli  Spettri  Prismatici.     Mem.  iii,  1872.    Atti  d^Ae.  N.  Lined, 

Tol.  xzv,  p.  49. 

;  Sulla  grande  nebulosa  di  Theta  Orione.  1868.  4°.  Mem,  ItaL 
Soe,  Fireme,  Yol.  i,  8d  series,  part  2,  [with  a  plate  and  account 
of  spectroscopic  observations.] 

■  :  Accad.  d.  N,  CimentOj  serie  2» ,  vol.  v-vi,  1872,  p.  20,  paragraph  6**. 

[Relative  intensity  of  the  solar  Corona  and  the  nebula  of  Orion, 
etc.     The  Corona  is  brighter.] 

■  :  £loge  of  Dk  Vico,  with  account  of  his  work  on  nebulas.     Mem, 

delVOss,  Coll,  Romano,  1850,  p.  141. 

:  Mem,  delVOas,  Coll.  Romano,  1862-1866,  p.  80,  and  plate  iv  [16 

figures,]  plate  v  [6  figures,  one  of  nebula  of  Orion."] 

• :  [New  star  in  trapezium  of  Orion.]     Mem,  delVOsa,  Coll,  Romano, 

1856-7,  p.  8. 

-  :  Bull.  Meterolog,  d.   Coll,  Romano,  1866,  January.      [Nebula  of 

Orion,] 

' :  A.  N.,  xxzvi,  col.  243.     [Discovery  of  a  double  nebula  =  H,  ii, 

28-29,  according  to  D'Arrest,  A,  N,,  xli,  col.  192.] 

Sur  la  n^buleuse  annulaire.     1866.    A,  N.,  xxxix,  col.  262. 

Observations  des  n^buleuses.    A,  JV.,  xliii,  col.  167. 

A.  N.,  xlv,  col.  60.     [Nebula  of  Orion,  with  sketch.] 

A,  N.,  1 XV,  col.  262.     [Remarks  on  several  nebulas;  changes  in 
M.  1 ;  spectra  of  h.  2047  and  G.  G.  4514.] 

A,  N.,  Ixvi,  col.  161.     [Observations  of  new  nebultt.] 
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SeccM:  Mon.  Not  R.  A.  S.^  xviii,  p.  8.     [Nehula  of  Orion \  h.  3721;  oa 
tho  distribution  of  tho  globular  clusters.] 

:  Mon,  Not.  R,  A,  5.,  xxv,  p.  163.     [Spectrum  of  nebula  of  Oru»i.\ 

:  Mon.  Not  R.  A.  S.,  xxviii,  p.  162.     [Nebula  of  Oricm,] 

:  Mon.  Not  R.  A.  S.^  xxix,  p.  165.     [Nebula  of  Orion.] 

:  C.  R.f  xliv,  p.  1279,  and  xlv,  p.  170.     [Porbo's  new  star  in  the 

nebula  of  Orion."] 

:  C.  72.,  Iv,  p.  761.     [Sur  les  ndbuleuses  annulaires.] 

:  C,  R.J  vol.  Ix,  1865,  i,  p.  648.     [Spectrum  of  Orion  nebula.] 

:  C.  72.,  vol.  Ixv,  1867,  p.  63.     [Nebula  of  Orion.] 

:  C.  R.j  vol.  Ixvi,  1868,  p.  643.     [Nebula  of  Orion  and  spectrum.] 

:  Der  Naiurforscherj  i,  279  ;  ii,  279,  856. 

[ ]  :  Ast  Jour.,  iii,  71.     [Discovery  of  a  new  double  nebula.] 

Sevenii  H.  A. :  Mon.  Not  R.  A,  S.,  XXX,  p.  180.     [Note  on  if  Ar^.] 

Senarxnont :  C  72.,  xliv,  pp.  1076, 1294.     [Pobro's  new  star  in  Orion.] 

Sidereal  Messenger : 
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Mitchel. 
Mitchel. 
Mitchel. 
Mitchel. 

SiUiman'S  Journal :  See  AmerHcan  Journal  Science, 

Smith:  Optlcks.     4^.     [IIuyohenb'  drawing  of  nebula  of  Orion,  etc.] 

Smyth,  W.  H. :  Cycle  of  celestial  objects.  Two  vols.,  8°.  1844.  [Con- 
tains observations  and  sketches  of  nebulss.] 

:    Speculum   Hartwcllianum.      1860.      [p.   285,  Andromeda;   290, 

dumb-bell,  p.  iii ;  nebular  hypothesis  ;  see  also  pp.  254-334  sod 
various  observations  scattered  through  the  work.] 

Southern  Quarterly  Be^iew :  Vol.  x,  p.  227.    [On  the  nebular  hypoth- 

csis.] 

[Spencer,  Herbert] :  Recent  astronomy  and  the  nebular  hypothwis. 
Weatminstcr  Review,  vol.  xiv,  1868,  p.  186.  [A  theoretical  view 
of  the  origin  and  condition  of  nebulas,  etc.]  See  Nature,  vol.  i, 
p.  869. 

SpettroSCOpisti :  Italiani  [Socieid]  Meniorie,     1876,  p.  109.     BrkdichiK. 

Stephan :  Bull.  Ast  de  VObs,  de  Parte,  \,  p.  8.  [Discovery  and  observt- 
tions  of  new  nebule. 
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Btepliaxi:  A,  N.^  Izzvi,  col.  169.     [Observations  of  new  nubulsa.] 

A.  N.f  Ixxviii,  col.  295.     [Observations  of  new  nebulsa.] 

A,  N. ,  Ixxiz,  col.  62.    [Discovery  and  observations  of  new  nebulae.] 

A.  N.J  Izxxi,  col.  808.     [Observations  of  new  nebulee.] 

A.  N.J  Ixxxiii,  cols.  61  and  187.     [Observations  of  new  nebula).] 

A.  N.J  Ixxxix,  col.  263.     [Notice  of  30  new  nebulsB.] 

Mon.  Not,  R.  A.  S.j  xxxii,  pp.  23-231.     [Observations  of   new 
nebulas.] 

Mon,  Not.  R.  A.  S.j  xxxiii,  p.  433.     [Observations  of  new  nebulae.] 

Mon.  Not  R.  A.  S.j  xxxiv,  p.  76.     [New  nebulae.] 

C.  R.J  vol.  Ixxiii,  1871,  ii,  p.  825.     [Notice  of  discoveries — no 
catalogue  given.] 

C.  R.J  vol.  Ixxiv,  1872,  i,  p.  444.     [Catalogue  of  new  nebulae.] 

C.  R.J  vol.  Ixxvi,  1873,  i,  p.  1073.     [Catalogue  of  new  nebulae  ] 

C.  R.J  vol.  Ixxvli,  1873,  ii,  p.  1364.     [Catalogue  of  20  new  nebulae.] 

C.  R.J  vol.  Ixzviii,  1874,  i,  p.  ^13.     [Notices  of  discoveries,  no 
catalogue.] 

C.  R.J  vol.  Ixxxiii,  1875,  p.  328.     [Notice  of  discoveries  of  nebulae.] 

C.  R.J  vol.  Ixxxiv,  1877,  pp.  641,  705.     [Notice  of  60  new  nebulae. J^ 


Stone,  E.  J.,  and  Carpenter :  Mon.  Not.  R.  A.  S.j  xxiv,  p.  92.    [On  G.  P. 

Bond's  drawing  of  nebula  of  Orion.    See  same  vol.,  p.  177.] 

Stone,  E.  J.:  Mon.  Not.  R.  A.  S.j  xxxvii.  p.  282.  [On  apparent  bright- 
ness as  an  indication  of  distance  in  stellar  masses.] 

:  NaturCj  vol.  xv,  p.  550.     [Bright  lines  in  the  spectra  of  clusters.] 

Stoney,  B.  B. :  See  Bossx. 

St.  Petersbonrg :  Academie  ImpSriale  des  Sciences.  Memoires,  1862, 
vol.  V,  series  7,  O.  v.  Struvk. 

:  Bulletin  Scientifiquej  1838,  vol.  iv,  p.  238.    J.  Herschsl. 

: — :  Bulletin  de  la  Claase  Phys-Math.j  vol.  xii,  col.  316,  W.  Stbuve  ; 

vol.  xvi,  col.  113,  O.  v.  Struve. 

:  Bulletinj  vol.  vii,  col.  18.     Winnkcke,  vol,  vii,  col.  358 ;   vol. 

ix,  col.  569 ;  vol.  xiv,  col.  248,  0.  v.  Stbuve. 

— > —  :  Tableau  general  methodique  ft  alphabiiique  dea  Matiires  contenuen 
dana  lea  Pablicationa  de  VAcadimie  Imperiale  dea  Sciencea  de  S\ 
Peterabourg  depuia  aa  fondation.  Ire  partie.  Languea  etrangercs* 
8vo.     1874.  52 
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Btrnve,  0. :  Catalogus  Libroram  in  Bibliotheca  Spec.  PulcoTensU,  8vo, 
1858,  p.  560.     [Bibliography  of  nebula  and  clusters.] 

:  Obser rations  de  la  grande  n^buleuse  d* Orion  ;    avec  4  Planches. 

Mem.  de  l^Acad.  Imp.  de  SLPeiersb.f  tome,  v,  No.  4,  7th  series, 
1862.  [Part  1,  observations  by  LiAFOKOvr  ;  part  2,  additions 
by  Struvb.]    4®. 

:  MSmoire  sur  la  nSbulease  d^Orion^  [eztrait.]    M.  Af.,  ii,  p.  517. 


Sur  la  n6bulease  d^ Orion.  Bull,  de  la  Classe  Phya-Maih.,  zvi,  1858, 
col.  118 

Mon.  Not.  H.  A.  S.y  xvii,  p.  225.     [Stars  in  nebula  Orioitu.] 

[Nebula  in  Taurue  (variable.)]     Afon.  Not.  R.  A.  5.,  xxii,  p.  242. 

M.  M.J  iii,  p.  535.     [Observations  of  various  nebula  at  Malta.] 

M.  A/.,  iii,  p.  550.     [Variability  of  the  Orion  nebula.] 

Observations  de  quolques  nSbuleuses,  M.  M.,  iii,  p.  569.    BuU,  ds 
VAcad.  Imp.  de  St.  Peiersbourg^  vii,  p.  853. 

Entdcckung  einigor  schwachen  Nebelflccke,  AT.  M.j  iii,  p.  689. 
Bull,  de  I* Acad.  Imp.  de  St.  Peter sbourg^  ix,  p.  569. 

ilf.  Af.,  iv,  p.  895.      [Discovery  of  8  faint  nebalse.]     BuU.  de 

VAcad.  Imp.  de  St.  Peterabourg,  xiv,  p.  248. 
P.  T.f  1861,  p.  738.     [Measures  of  stars  in  the  Dumb-bell  nebals.] 

V.  J.  S.f  1870,  p.  25.     [Review  of  ftossE  on  Nebula  of  Orion.] 

V.  J.  S.,  1870,  p.  183. 

V.  J.  S.J  1874,  p.  64. 

See  Wbisse. 

Stniye,  W. :  Catalogus  Novus  Stell.  Duplic,  1827,  p.  88.  [Nine  new 
nebulsd  with  positions  for  1826.0,  with  drawing  of  G.  G.  4419. 
Introduction,  p.  x]v.  Dis?ovory  of  the  fifth  star  in  trapeziom 
of  Orion.! 

:  Etudes  d'Astronomie  Stellaire.    8vo.     1847. 

[  :  Rapport  sur  les  obs.  de  Ltaponoff,  sur  la  n6buleuse  d'Qrifin. 

Bull,  de  la  Claaa  Phys-Math.  de  VAc.  Imp.  de  St.  Peterthfmrg, 
1854,  vol.  xii,  p.  816.    M.  M.,  vol.  ii,  p.  45. 

r  :  See  Wbibbk. 

Stadent,  The :  Vol.  i,  pp.  113,  454,  ii,  p.  424. 

I  Swedenborg:   Principia,  Clissold's  Ed'n,  2  vols.,  8^,    1845,  vol.   ii, 

j  part  iii,  pp.  258-270.     [Nebular  hypothesis  proposed  in  1734.] 

j  [A  copy  of  this  work,  1st  edition,  1784,  was  in  the  bands  of 

BurroN,  (see  Translator's  Introduction,  p.   Ixxxiv,)  an4  the 
resemblances  and  differences  of  the  two  theories  are  worth  atten- 
I  tention.] 
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A,D, 

Page. 

AutJior, 

1864 

8* 

1868 

14* 

1870 

21 

Abbott. 

1871 

17 

Abbott. 

1871 

68* 

1872 

27 

Abbott. 

*  Quoted  from  Knobbl's  Reference  Catalogue.   These  volamei  are  not  acces- 
sible to  me. 


Tebbutt:  Mon.  Not.  R.  A.  S.,  zxxi,  p.  210.     [Nebula  in  Aryo.] 

Telesius :  Coeentini  varii  de  natiiralibus  rebus,  etc.;  De  laeteo  circulo^  etc., 
1590.     4*^. 

Tempel*  W. :  [Mcro/)<r-nobula  and  chart.]  PubL  del  R.  Oaa,  Milano^  Na 
5,  plate  ii. 

:  ^.  i\^.,  liv,  col.  286.     [Discovery  of  a  variable  nebula.] 

:  A.  N.J  Iviii,  co].  240.     [Drawing  of  nebula  Orionia.'] 

:  A.  N.J  Ixxx,  col.  29.     [Stars  in  trapezium  of  Orion.'] 

:  A.  N.J  Ixxxvi,  col.  67.     [Merope  variable  nebula.] 

:  A.  N.j-x.Cy  colb.  29,  33.     [Remarks  on  observations  of  nebulas.] 

TheophrastQS :  Do  signis  pluviarum,  p.  419,  cd.  Heinsiub.  [Mentions 
PnEsepe.] 

Tisserand :  Bulletin  International  de  VObs.  de  Paris,  1876,  No.  119.  [Ob- 
servations of  nebula  Orionis.]  See  also  C.  i2.,  lixxi,  1876,  Apr. 
17,  p.  891. 

Toulouse :  Mem.  Royal  Academy ^  vol.  ii.    Dasquier.    [Lyra  nebula.] 

Transactions  B.  S.  New  South  Wales :  1871,  p.  15.   1872,  p.  84.   H.  G. 

KUSSELL. 

Trouvelol:  Annals  Harv.  Coll.  Obs'y,  vol.  yiii.     [Drawings  of  nebuls.] 

— — :  Wash.  Ast.  Obs.,  1874,  appendix  I,  plate  vi,  fig.  4.  [Drawing  of 
nebula  of  Orion."] 

:  Tkmpel's  variable  nebula  near  Merope.     [Unpublished  paper  read 

to  Am,  Ac.  Arts  and  Sci.j  1876.] 

Trowbridge.  D. :  Invisibility  of  nebulous  matter.  Am.  Jour.  Sci.,  2d 
series,  xxxvii,  p.  210. 

:  Nebular  Hypothesis.    Am.  Jour,  Sci,,  2d  series,  xxxviii,  p.  844  j 

xxxix,  pp.  25,  113,  and  863. 
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Tattle :  A,  N,^  Ivi,  col.  272.     [Discovery  of  a  nebula.] 

-^— -  :  Mon,  Not.  R.  A,  S.,  xix,  p.  224.     [Discoyery  of  a  new  nebuU| 
8^  21»  J  +  S(y>  66^] 

:  Aatronomieal  Notices,     [Bbukkow.]    No.  zIz,  p.  224. 


Ulugll-Beigll :  Bailt's  edition  of  Uluqh-Bxiob's  catalogue.  [X  Ononis 
and  15  (T)  OomcB  Berenices  mentioned  as  nebulous ;  abo  the 
cluster  in  Perseus.']    See  Schultz,  A.  N.,  Izvii,  col.  1. 

Upsala :  He^,  Soe.  Nova  Acta.    Vol.  iz,  8d  series.    Schultz. 


Valentiner :  V.  J.  S  ^  1877|  p.  71.  [Intends  to  make  tbe  micrometric 
measurements  of  clusters  a  principal  work  of  the  Mannheim 
Obs'y.  G.  C.  11G6,  1454,  4410,  are  (1877)  now  being  measured. 
G.  C.  1119  will  next  be  taken  up.] 

DeVico:  Mem,  Oss.  Coll.  Romanoj  lSZ9f  p.  81.  [Remarks  on  nebuls and 
two  plates  of  nebula  of  Orion — plates  i  and  ii— also  figure  of 
trapezium  with  new  stars.] 

— :  Mem.  Oss,  Coll.  Romano^  1840-41,  p.  22.  [Plates  of  nebula  of 
Orion  and  nebula  of  Andromeda  drawn  by  Bokdoki  ;  descrip- 
tions and  measures  of  a  few  stars  in  the  central  part  of  nebaU 
Orients.]    See  Am,  Jour.  Sci.f  xliv,  p.  875. 

:  C  i2.,  1841,  xiii,  p.  449.     Note  on  Rondoki*8  drawing  of  Orion. 

:  (7.  i2.,.xvii,  p.  190.     [Drawings  of  the  nebula  in  Hercules  and  of 

two  in  Ursa  Major. 1 

Victoria,  Royal  Society  Transactions:  x,  11,  28,  LeSueub;  x,  pp. 

71-106,  McGnoRQE. 

Vogel,  H.  0. :  Beob.  von  Nebelflecken,  etc.     Leipzig,  1867.    8"*. 

:  von  d  =  9*»  80^  zu  15*  80^    Jena,  1870.    8*». 

:  Positions-Bestimmungcn  von  Nebelflecken,  etc.,  zwischen  d  =  9® 

80^  und  d  =  -f-  15°  80^^;  extracted  from  Leipzig  obscrrationf ; 
vol.  i,  1876.    4^     [Contains  2  plates.] 

Bothkamp  Obs.,  1,  p.  56.     [Spectra  of  several  i^ebuls.] 
A.  N.y  Ixx,  col.  161.     [Places  of  100  nebulaa  ;  1865.0.] 
A.  N. ,  Ixxi,  col.  45.    [Comparison  of  above  places  with  D'Asrsst's 
positions.] 

A.  N,  Ixxviii,  col.  245.     [Spectra  of  nebulae  G.  C.  1179.  4230, 
4234,  4373,  4390,  4447,  4510,  4532,  4572,  4028.] 

V.  J.  S.J  18G7,  p.  193  J  1874,  p.  57  ;  1876,  p.  276. 


NEBULA,  CLUSTERS,  ETC.  61 

Washington  Astronomical  Observations:  18C7,  Hall.  1868,  pp.  17, 
65,  GiLLiss. 

Waters,  S.:  [Note  on  distribution  of  resolvable,  etc.,  nebulas.]  Mon, 
Not  R,  A.  S,f  xxxiii,  p.  406. 

:  Distribution  of  clusters  and  nebulsB  [with  chart.]     Mon.  Not 

R,  A.  iS>.,  xxxiii,  p.  658. 

Webb :  Celestial  objects  for  common  telescopes,  8d  edition,  London,  1878. 
8vo.  [Contains  some  original  observations  on  nebulsa  not  acces- 
sible elsewhere.] 

:  Mon.  Not  R.  A,  S.,  xxvi,  .p.  208.     [Notice  of  his  drawing  of 

Orion  nebula.] 

:  Intellectual  Observer^  vols.  2,  4,  5,  6,  7,  8,  9,  10,  11,  and  12,  [ditto. 

ditto.]    Yol.  12,  p.  258,  has  a  history  of  the  nebula  of  Orion. 

Weisse :  Positiones  MedisB  Stellarum  Fixarum,  etc.,  [ —  15^,  -f-  15°,]  pre- 
face by  F.  G.  W.  Stbuve.     [Distribution  of  stars,  etc.]  *  . 

:  Positiones  Mediss  Stellarum  Fixarum,  etc.,  [+  15®,  +  45°,]  pre- 
face by  O.  V.  Struye.     [Distribution  of  stars,  milky  way,  etc.] 

Westminster  Review :  Vol.  xiv,  p.  185.  Herbert  Spencer.  Yol.  xxv, 
p.  890. 

Winlock :  Astronomical  engravings  from  Observatory  of  Harvard  Col- 
lege, 85  plates,  1875.  4°.  Collected  in  Annals  II.  C.  Obs'y, 
vol.  viii.  [Contains  plates  by  Trouvelot  of  nebula  Orionis, 
(2)  G.  C.  4447,  nebula  of  Andromeda,  G.  C.  4250,  G.  C.  4294, 
G.  C.  4532,  G.  C.  4355,  etc.] 

:  Hai*v.  Coll.  Ohs^y  Annals,  viii,  p.  63. 

Winnecke :  V.  J.  S.,  1872,  p.  58. ;  1876,  p.  297,  Uober  die  Strassburger 
Beob.  der  Nebclflecke.  [Observations ;  allusion  is  made  to  an 
unpublished  series  of  observations  with  the  Bonn  hcliometer 
in  1857-8.] 

:   V.  J'  S.,  1877,  p.  82.     [120  different  ncbulss  have  been  compared 

with  one  or  more  neighboring  stars  at  Strassburg  up  to  1877.] 

:  A.N.,  xlv,  col.  247.    [Discovery  of  a  nebula ;  remarks  on  suspected 

proper  motions.] 

— — :  A.  N.,  vol.  li,  col.  883,  beilago  zu  No.  1224.  [Observation  of  P. 
NoicL's  on  the  star  tf  Argus.  See  also  the  Amsterdam  reprint 
of  Paris. Mem.,  vol.  G,  1085-89.] 

:  A.  N,  Ivii,  col.  207.     [Hind's  variable  nebula  observed.] 

:  A.  N,  lix,  col.  G5.     [Merope  nebula  and  nebula  No.  548,  Bonn 

zone  +  30°.] 

:  Mon.  Not  iJ.  .4.  5.,  xxiv,  p.  7.     [Nebula  of  Orion.} 

:  Uober  d.  Nebelfleck  des  Orions.      3/.  Af.,  iii,  p.  499.      BuU.  ds 

VAcad.  Imp.,  vii,  p.  18. 
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Wolf,  0. :  Description  du  groupe  des  P16!adea  et  mesures  micromdtriqaei 
des  positions,  etc.,  C.  R.,  1875,  July  6,  vol.  Ixxzi,  p.  29.  [The 
catalogue  contains  499  stars  ;  also  there  is  given  an  account  of 
T£MP£L's  variable  nebula.]  See  also  Bull.  Intern,  de  I'Obs.  de 
Paris,  1876,  Nos.  223-4. 

Wolf,  B. :  J-  B.  Ctsat  von  Luzern.  Bern,  1858.  [Cybat  the  discoverer 
of  the  nebula  of  Orion.'] 

I  A..N,y  xxzviii,  col.  109.     [Ctsat.] 

Wollastoxii  F. :  A  specimen  of  a  general  astronomical  catalogue.  Lon- 
don, 1789,  folio,   '[Catalogues  of  nebulsd  reduced  to  1790.0.] 

Wright,  Thos. :  [of  Durham  :]  Theory  of  the  Universe.  London.  4^ 
1750.  [Theoretical  consideratioos  on  the  formation  of  the 
universe,  etc.,  the  milky  way,  etc.]  See  also  Pkil.  Mag.^  3d 
scries,  vol.  22,  p.  241.  DeMorgan,  and  Hamburgische  Jrtit 
UriheiUf  1751,  for  synopses,  etc.,  of  Wbioht's  ideas. 


Young:  Natural  Philosophy,  edition,  1807.    ii,  p.  824.     4^.    [Catalogue 
of  works  on  nebuls.] 


Zach:  Cbrr.  Ast,  xiv,  410.     [On  Cacciatore's  new  nebula.] 

Zach'S  :  Correspondanee  Asironomique,  vol.  xiv,  p.  410. 

:  Monailiche  CorrespondenZj  vol.  x,  p.  220. 

ZoUner :  V.  J. S.,  1867, p.  lie.     [Review  of  Huoqins,  P.  21,  1868,  p.  629] 


LIST  OP  THE   MORE  IMPORTANT  BOOKS  AND  ME- 
MOIRS RELATING  TO  THE  NEBULA  OP  ORION. 

[Arranged  alphabetically  by  Authors.] 

AragO :  C  /?.,  xiii,  p.  450.     [Remarks  on  Bondoni's  drawing.] 
:  C.  iJ.,  xxvi,  p.  60,     [Bokd's  drawing.] 


Bameby:  Mon.  Not  R.  A.  S.^  vol.  xxxiv,  p.  248.  [Variability  of  6th 
star  in  trapezium.] 

Bessel :  B.  J,^  1808,  p.  122.     [Ctsat  knew  of  the  nebula  of  Orion.'] 

Bode:  Anieitung  z.  Kcnntniss  des  Gkstirnten  Himmels,  p.  166,  Plato  1, 
p.  556.     [Two  drawings.] 

:  Himmclskarten,  Tafcl  30.     [Drawing.] 

Bond,  Q.  P. :  Annals  Harvard  College  Observatory^  toI.  v,  1867.  [With 
two  steel  engravings  and  two  charts.]     4®. 

:  Mon,  Not,  R.  A,  S.^  xxi,  p.  203.     [Spiral  structure.] 

Bond,  Q.  P.  and  W.  0. :  Mon.  Not.  R.  A.  S.^  xxiv,  p.  177. 

Bond,  W.  C. :  Description  of  the  nebula  about  0  Orionis.  Mem.  Am.  Ac. 
Arts  and  Sciences^  vol.  iii,  [1848,]  p.  87.  [With  steel  engrav- 
ing.] 

:  Proc.  Am.  Ac.  Arts  and  Sciences^  i,  p.  325.     [Observations,] 

:  Same  volume,  p.  342.     [Resolvability  of  nebula  of  Orixin.]     See 

also  Am,  Jour.  Sci.^  2d  series,  iv,  p.  427. 


Carpenter  and  Stone :  Mon.  Not.  R.  A.  &,  xxiv,  p.  92.    [On  G.  P. 

Bond's  drawing.] 

Cassini,  J.  D. :  De  Cometa  Ann!  1652-8.     [Discovery  of  the  4th  star  in 
Orionis  trapezium,  etc.] 

:    Decouverte  do  la  lumidre  celeste  qui  parait  dans  le  Zodinque. 

[Suspects  nebula  of  Orion  to  be  a  star  cluster.]    See  Delambke. 
Hist,  de  VAstr.  Mod.^  vol.  ii,  pp.  700,  709,  744. 

Cysat :  Cysat,  der  erste  Entdecker  des  Ortona-Nebel.    [1619.]    [R.  Wolf, 
1853.] 

:  Mathemata  astronomica  de  loco  cometa  qui  sub  finem  anni  1618,  etc^ 
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D'Abbadie  :  Mon.  Not  R,  A.  S.^  xvii,  p.  245.     [PoBso's  new  star  in  tra- 
pezium.] 

D' Arrest:    Undersogelse  over  de   nebulose   Stjerner,  etc.     1872.    4^ 
[With  drawing  of  the  nebula  and  detailed  memoir.] 

■ :  A.  N.y  Ivii,  col.  841. 

:  A.  N.f  Ixx,  col.  887.     [Notice  of  Letxbtbe's  drawing.] 

Dawes  :  Mon.  Not.  R,  A.  S.^  viii,  p.  81.     [New  star.] 

Denning :  A.  N.,  Ixzz,  col.  299.     [Ten  stars  in  and  near  trapezium.]    See 
Saltkr. 

De  Vico :  Mem.  Oss,  Coll.  Romano^  1889,  p.  81,  plates  i  and  ii.     [Drawing; 
new  Btars  in  trapezium.] 

:  Same,  1840-41,  p.  22.     [Plate  by  Bondoni.] 

:  C  /2.,  xiii,  p.  449.     [Note  on  Rondoni's  drawing.] 

Doppelmayer :  Himmela-Karten^  Blatt  2G. 


Engelmann,  B. :  Measungen  90  Doppelstemen,  etc.,  p.  147.     [Yariability 
of  stars.] 


Faye :  C  i2.,  vol.  Iz,  1865,  i,  p.  468.     [Remarks  on  SsccHi's  obserTation 
of  the  spectrum  of  the  nebula  in  Orion.'\ 

Flangergues:  C.  r.,  1802,  [An  zi,]  p.  861.     [Observations.] 
:  Mem.  de  VInaiUut,  i,  [An  vf,]  1798,  p.  106. 


Gill:  Mon.  Not.  R.  A.  5.,  zxvii,  p.  315.     [Stars  within  the  trapezium  of 
Orion."] 

Qoldscbmidt :  A.  i\r.,  liz,  col.  81. 


Hahn,  Von :  B.J.,  1797,  p.  157 ;  B.J.j  1799,  p.  286. 

Herscbel,  J. :  Results  of  Astronomical  Observations  at  the  Cape  of  Good 
Hope,  p.  25.     [With  a  plate.] 

:  Account,  etc.,  of  the  nebula  of  Orion,    Mem.  R.  A.  S.,  vol.  ii,  p. 

487.     [With  plates.] 

:  Mem.  R.  A.  5.,  vol.  iii,  p.  189.     [Fifth  star  of  the  trapezium.] 

See  also  same  vol.,  p.  187. 

Herschely  Capt.  J. :  Proc.  R.  5.,  vol.  xvi,  [1867-8,]  pp.  417,  451.    [Ob- 
servations of  spectrum.] 
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Herscheli  W.  :  MSS.  in  possession  of  Royal  Society,  London.     [Unpub- 
lished observations.] 

:  refers  to  the  nebula  of  Orion  in  P.  T.,  1786,  p.  258 :  1789,  p.  249  ; 

1791,  pp.  72,  76,  77 ;  1811,  pp.  276,  820 ;  1814,  p.  268. 

Holden:  Mon,  Not  R.  A,  S.f  vol.  xxxvii,  p.  231. 

:  Washington  Astronomical  Obs.,  1874,  plate  tI,  fig.  4. 

Hooke :  Micrographia,  London,  1666,  p.  242.     [Discovery  of  the  4th  and 
6th  stars  in  trapezium.] 

Hnggins :  On  the  spectrum  of  the  great  nebula  in  Orion.    Proc,  R,  S,, 
xiv,  1864.  p.  89. 

•  Ditto,  ditto.     Proc.  R.  S.,  xx,  1872,  p.  879. 

:  Ditto,  ditto.     Proc,  R.  S.,  ±xii,  1878,  p.  261. 

:  Mon.  Not.  R.  A.  5.,  xxvi,  p.  71.     [Nino  stars  in  trapezium.] 

:  Am.  Jour.  Sei.,  8d  series,,  v,  p.  76. 

:  P.  T.,  1868,  p.  641.     [Spectrum.] 

Huyglieiis:  Systema  Saturnium.    4^.     1659.     [Drawing.]    See  Kaiser. 


Kaisor,  F. :   Amater.   IHjdseh.  v.    Wisa.  en  Nat.    WeienSj  i,  1848,  p.   7. 
[Hutqhem's  drawing,  1694.] 

'  :  De  Sterrenhemel,  vol.  ii,  plate  8,  pp.  633,  642.     [Original  draw- 

ing] 


Lalande  :  Astronomic,  i,  p.  272.     [With  a  figure,  Mairan's.] 

Lamont :  Ueber  die  Nebclflecken.     Munich,  1837.    4®.     [With  a  plate.] 

Laplace:    Exposition  de  la  Systdme  du  Monde,  p.  462.      [Opinion  that 
nebulse  change.] 

Lasselly  W. :  Observations  of  the   nebula  of  Orionf  etc.    Mem.  R.  A.  S.j 
xxiii,  [1864,]  p.  68.     [Plato.] 

:  Proe.  R.  S.,  xvi,  p.  322.     [Measures  of  stars.] 

:  A.  N.f  XXXV,  col.  888. 

:  Mon.  Not.  R.  A.  5.,  xiv,  p.  74. 

:  Mon.  Not.  R.  A.  S.,  xvii,  p.  68.     [Relative  visibility  of  6th  and 

6th  star  in  trapezium  ] 

:  Mon.  Not.  R.  A.  S.^  xxii,  p.  164.     [New  star  in  trapezium.] 

:  Mon.  Not.  R.  A.  <S.,  xxix,  p.  165. 

Lefebvre :  Rozier  Obs.  aur  la  Physique,  xxii,  1788,  p.  84.     [With  draw- 
6 
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Legentil :  Romarqucfl  sur  Ics  Etoiles  n^buleuses.     Hht  de  VAc  B/ny.  des 
Sciences  J  1759,  p.  453,  [with  soveral  figures.] 

LeSnenr:  I*roc.  R.  5f.,  xviii,  pp.  l,  242.     [Spectrum.] 
;  Proe.  R,  S.,  xix,  p.  18.     [Spectrum.] 

LeVerrier  :  C.  72. ,  vol.  xliv,  1859,  pp.  1074,  1293-5.    [Porbo  b  new  star 
in  nebula  of  Orion.'] 

Liaponoff :  See  Struve. 

:  Mon.  Not.  R.  A,  S.,  vol.  xxiii,  p.  228.     [Beview  of  his  memoir] 

Long:  Astronomy,  vol.  i,  p.  821,  plate  67,  fig.  96.     [Observations  snd 
drawing.] 


Mairan:  Traits  de  I'Aurore  Borealo,  [p.  249;  nebula  Ononis  Taries  in 
shape  ,*  date  of  Picard's  drawing  given  as  1673,  March  20. 
MAiRiN '8  drawing,  (fla:.  xxvii,)  1727-1783.] 

Messier:  Nobulouse  d'Orton.  Hist.  deVAcad.  R,  dea  Sciences^  1771,  pp. 
436,  468.     [Drawing.] 


Nichol :  System  of  the  world,  1846,  p.  65.     [Lord  Bossk's  observatioos.] 


Pond :  On  an  appearance  hitherto  unnoticed  in  the  nebula  of  Orion.  Man, 
R.  A.  S,^  iii,  1826,  p.  93.  [Becession  of  the  nebula  from  the 
stars.]  [See  also  same  lk>lume,  p.  187,  for  an  observation  of  J. 
Herschel  and  Bamaoe  on  this  point] 

Porro:  Mem.  deWOsserv.  ColL  Romano ^  1856-7,  p.  3.  [Discovery  of  a 
new  star  in  trapezium.] 

:  A.  jV.,  xlvi,  col.  171.     [Same.] 

:  C.  R.i  xliv,  p.  1031.     [Same.] 


Robinson :  Nature,  vol.  XV,  p.  292.  [Note  on  the  resolvability  of  the 
central  part  of  nebula  Orionis.] 

Bondoni :  See  DeYico. 

Bosse* :  Account  of  observations  on  nebula  of  Oritm,  1848-1867,  P.  7*., 
1868,  part  i,  p.  57.  [Plates.]  For  a  review  of  this,  see  0. 
Struve  in  V,  J.  S.,  1870,  p.  25. 

:  Mon.  Not.  R.  A.  5.,  xxix,  p.  165. 

*  Fourth  Earl  of  Kosse. 
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Salter:  A.  N.,  Izxx,  col.  299.     [Ten  stars  in  and  near  trapezium.] 

Schroeter :  Aphroditographiscbe  Fragmcnte,  p.  248.  [Has  a  chart  and 
memoir.] 

:  Boytrage  zu  den  neuesten  astron.  Entdeckungen,  vol.  iii,  p.  449. 

[With  figures.] 

:  B.  J.J  1797,  p.  198.     [Observations.] 

:  B.  J.,  1801,  p.  128.     [Changes  in  nebula  of  Orion.] 

Secchi:  Mrm.  deWOss.  Coll,  Romano^  1852-65,  p.  80,  and  Plate  v. 
[Drawing.] 

:  Mem.  dcW0s8.  Coll.  Romano^  1856-7,  p.  8.  [New  star  in  trape- 
zium.] 

:  Bull.  Meteor,  d.  Coll.  RomanOy  1865,  January. 

:  Ace.  d.  Nuovo  CimeniOy  serie  2» ,  vol.  v-vi,  1872,  p.  20.     [The  solar 

Corona  is  brighter  than  the  nebula  of  Orion.] 

:  Aiii  deWAe.   d,    N.   Lineeij    Anno  xxv,   sess.    iv,   1872,    p.    49. 

[Spectrum.]     See  also,  Anno  vii,  p.  88. 

:  Sulla  grande  nebulosa  di  Theta  Orione.     1868,     4®.     Mem.  Hal, 

Soc.  FirenzCj  vol.  i.     [Memoir;  drawing;  spectrum.] 

A.  N.f  xlv,  col.  60.     [Sketch  of  nebula  of  Orion.] 

Mon.  Not.  R.  A.  S.j  vol,  xviii,  p.  8. 

Mon.  Not.  R.  A.  6'.,  xxv,  p.  153.     [Spectrum.] 

Mon.  Not.  R.  A.  S.j  vol.  xxviii,  p.  162;  xxix,  p.  165. 

C.  R.f  xliv.  p.  1279,  and  xlv,  p.  170.     [Porro's  new  star.] 

C.  R.f  Ix,  p.  543.     [Spectrum.]     See  also  p.  468. 

C.  R.J  Ixv,  p.  63. 

C.  R.y  Ixvi,  p.  648.     18G8.     [Spectrum,  etc.] 

Sugli  Spettri  Prismatic!.     Mem.,  i,  ii,  iii. 

Senarmont:  C.  R.,  xliv,  pp.  1075,  1294.     [Porro's  new  star.] 

Smith:  Opticks.     4^.     [Huyohens' drawing.] 

Stone,  E.  J.,  and  Carpenter:  Mon.  Not.  R.  A.  S.^  xxiv,  p.  92.    [On  G. 

P.  Bond's  drawing  of  nebula  of  Orion.] 

Strave,  0. :  Observations  de  la  grande  ncbulcuse  d'Orion^  avec  4  planches. 
Mem.  de  I* Acad.  Imp.  des  Sciences  de  St.  Peiershourgj  tome  v. 
No.  4,  1862.  See  M.  3f.,  ii,  p.  517.  [Abstract  of  above  me- 
moir.] 

:  Bull,  de  la  Classe  Phya.'Math,  de  VAcad.  Imp  de  St.  Petersbourg* 

xvi,  185  S  col.  113. 

M.  M.J  iii,  p.  535.     [Observations  at  Malta.] 

M.  M.J  iii,  p.  550.     [Variability  of  nebula  of  Orion.] 

Mon.  Not.  R.  A.  S.,  xvii,  p.  225.     [Stars.] 
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Stmve,  0. :  V.  J.  S.,  1870,  p.  25.     [Review  of  the  Memoir  of  Lord  Bosse.] 

Btrnve,  W. :  Kapport  sur  les  observations  de  Ltafonoft  sur  la  n^baleose 
d' Orion.  Bull  de  la  Classe  Phys.^Math,,  vol.  zii,  p.  816,  and 
Melanges  Math.,  ii,  p.  45. 

:  Catal.  Nov.  StoU.  Duplic,  1827,  p.  xiv.    [Discovery  of  Sth  stir 

in  trapezium.] 


Tompel:  A.  iV.,  Iviii,  col.  240.     [Drawing.] 

:  A.  JV.,  Ixxx,  col.  29.     [Trapezium.] 

:  TJnpubIi8he4  drawing,  made  in  1876. 

Tisserand :  Bull.  Inter.  Oba.  PariSf  1876,  No.  119,  also  C.  R.,  Ixzxi,  April 
17,  p.  891. 

Trouvelot :  AnnaU  Harv.  Coll,  Obs^y,  vol.  viii.     [Drawing.] 

:   Wash.  Asi.  Obs.,  1874,  Appendix  I,  plate  vi,  fig.  4.    [Drawing.] 


Vice :  See  Dk  Vico. 

Vogel,  H.  0« :  A.  N.^  Ixxviii,  col.  245.     [Spectru^.] 

VonHalm.:  B.  Jl,  1797,  p.  157. 

:  B.  J.f  1799,  p.  286. 


Webb :  Intelleeiudl  Observer^  vol.  xii,  p.  258.     [History.] 

:  Mon.  Not.  R.  A.  S.^  xxvi,  p.*208.     [Account  of  his  drawings  and 

observations.] 

Winlock:  Astronomical  Engravings  from  the  Observatory  of  Harvard 
College,  plate  24.  [Drawing  of  central  part,  by  Tboutklot.] 
See  Annals  Harv.  Coll.  Obs.j  vol.  viii. 

Winnecke :  Melanges  Math.  J  iii,  p.  499,  and  Bull,  de  VAc.  Tmp.f  vii,  p.  18. 
:  Mon.  Not.  R.  A.  S.^  xxiv,  p.  7.     [New  stars.] 

Wolf,  B. :  J.  B.  Ctsat  von  Luzern,  1858. 
■ ;  A.  N.,  xxxviii,  col.  109. 


LIST  OF  BOOKS  AND  MEMOIRS  RELATING  TO 

VARIABLE  NEBULA, 

[Arranged  alphabetically  by  Anthors.] 


Abbott:  Mon.  Not.  R.  A.  S,y  xxv,  192;  zxviii,  200;  zzzi,  226,  280,  231 ; 
zxxii,  61.     [Nebula  in  Argo*"] 

:  Mon,  Not  R,  S.  Tasmania!  1870,  p.  21 ;  1871,  p.  17;  1872,  p.  27. 

[Same.]  .   . 

Airy :  Mon.  Not.  R,  A.  S.,  x^xi^  p.  233.     [Same.] 

Auwers :  A,  iV.,  Iviii,  col.  861.     [On  the  variability  of  No.  548,  Bonn 
zone  +  80°.] 

:    Mon,  Not  R,  A,  S ,  zzii,  p.  150.      [Hind's  missing  nebula  of 

1852.] 


Bredicbin:  Annates  de  VObservaioire  de  Moseou,  ii,  p.  125.     [Tempel's 
nebula  in  the  Pleiades,'} 

Bnlliadns :  P.  T,,  1667,  p.  459 ;  p,  t^  i,  p.  162. .  [The  nebula  of  Andromeda 
became  invisible  to  the  naked  eye  in  February  and  March,  1667.] 

Burton:  Mon.  Not  R,  A.  S.^  xzzvi,  p.  69.     [Nebula  in  Argo."] 

Batlllon:  C.  R.,  1848,  zzvii,  pp.  112,  188.     [Proper  motion  of  M.  92.] 


Cassini:  Elimens  d*Astronomiey  1740,  4°,  p.  77.     [Andromeda  nebula.] 

Obacomac :  Bull.  InUr.  de  VOhs.  de  Paris,  1868,  April  28.     [1191  h.] 

:  N^buleuee  variable  de  f  Taureau.     C,  R,,  Ivi,  1863,  p.  687. 

:  National  Almanac,  [TJ.  S.,]  8vo, -1864,  p.  86.     [Notice  of  dis- 
covery of  his  variable  nebula.] 

:  Mon,  Not  R.  A,  S.,  xx\\,  p.  277.     [Missing  nebula  in  Coma  Bere* 

nices.1 
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D' Arrest:  A.  N.y  zlii,  col.  193. 

A,  N.,  Ivi,  col.  828.    [Hind's  variable  nebula.] 

A.  N.f  Ivii,  col.  887.     [Hind's  variable  nebula  and  others.] 

A,  N.f  Ivili,  col.  156.     [Discovery  of  a  second  variable  nebaU  in 
Taurua,'] 

:  A.  N.f  lix,  col.  18.     [Merope  nebula.] 

:  A.  N,t  IZ)  col.  877.     [On  Cu  acorn  AG's  variable  nebula  near  t 
Tauri.'} 

A.  N.f  Iziv,  col.  125.     [Disappearance  of  a  nebula.] 

A.  N.f  Ixviii,  col.  251.     [Three  missing  nebulae.] 

A.  N.f  Ixxi,  col.  143.     [Hind's  variable  nebula.] 

A,  N,j  Ixxix,  col.  193.     [Changes  in  spectrum  of  H.  iv,  87.] 

Dreyer :  V.  J.  S.^  1876,  p.  269.     [Merope  nebula  not  seen  in  Lord  Bosse's 
telescopes.]    See  Kosss  in  Nature,  vol.  xv,  p.  897. 


EUery :  Mon.  Not  R.  A.  5.,  xxxiv,  p.  269.     [Nebula  in  Arffo.'] 

Engelmanili  B. :  Me^sungen  90  Doppelatemenf  etc.,  p.  147.    [Variability 
of  stars  in  nebula  Orioni3.'\ 


Gould :  Mon.  Not  R,  A.  S.j  xxxii,  p.  178.     [Nebula  In  Arffo."] 


Hall,  Maxwell:  Nature,  1877,  p.  244,  [Jan.  11.]     [Merope  nebula.] 

Herschel,  J. :  Mon.  Not  R.  A.  S,,  xxii,  p.  248.     [Missing  nebula  in  Coma 
Berenices.  J 

:  Mon.  Not  R.  A.  S.,  xxviii,  p.  225  ;  xxi'x,  pp.  82, 164,  228.    [Neb- 

ula  in  Argo.] 

:  The  General  Catalogue  of  Nebuloe  and  Clusters  of  Stars,  P.  T., 

18G4,  has  [pp.  14-40]  notes  on  various  nebulae,  from  which  tho 
following  in  regard  to  variable  uebulsD  has  been  extracted.  A 
few  additions  have  been  made  from  other  sources  : 

I.  Variable  nebulae,  [brightness '\—0.  C.  768,  [Tbmpkl]: 
839,  [Hind]  ;  1792;  2197??  [n  Argus]  ;  2211,  [VooblI  ;  231P; 
2405;  8079;  3254;  8311;  3858??;  8977;  4016;  41737;  441 S 
[TuTTLK]  ;  4473,  [Hind]  ;  4922. 

II.  Variable  nebulae,  [proper  motion.'] — G.  C.  2501 ;  8I3S, 
8588.  4051-2  binary?  See  KossE,  P.  T.,  1861,  p.  704.  G.  C 
4403?  ?,  G.  C.  4855,  [Holden.]  , 

III.  Variable  nebulae,  [possible  comets.] — G.  C.  678,  614, 
1696,  2094,  2846,  8550. 
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Hersdiel.  Oapt.  J. :  Mon.  Not.  R.  A,  S.,  vol.  xxix,  p.  82;  xxxi,  p.  235. 
[Nebula  in  Argo.] 

Hind:  Am,  Jour.  Sci.,  2d  series,  xxxiii,  p.  436.     [His  variable  nebula  in 
Taurua.'} 

:  Nature^  1876,  Oct.  19,.p.  546.     [Chacornac's  variable  nebula.] 

:  Mon.  Not.  R.  A.  S.j  xxiv,  p.  65.     [Variable  nebula  in  Taurus.'} 

^ :  A.  N.J  XXXV,  col.  371.      [Discovery  of  a  variable  nebula,  a  = 

:  Nature,  1876,  p.  545.     [Chacornac's  variable  nebula.] 

Holden:  On  supposed  changes  in  M.  17  =  G.  C.  4403.     Am.  Jour,  Sci., 
8d  series,  xi,  p.  841. 

:  On  the  proper  motion  of  G.  C.  4855.    Am.  Jour,  Sci.,  1877,  Dec. 


Key :  [45,  H.  iv,  Oeminorum.]     Mon.  Not.  R.  A,  S,,  xxviii,  p.  154. 
Knott:  [45,  H.  iv,  Qeminorum.']     Mon.  Not,  R.  A.  S.,  xxv,  pp.  62,  191. 


Le  Bucnr:  Scientific  Opinion,  vol.  iii,  p.  250.     [Nebula  in  Argo."] 
:  IVana.  R.  S.  Victoria,  x,  pp.  11-28.     [Nebula  in  Argo."] 

Le  Verrier:  C.  R.,  vol.  liv,  1862;  p.  299.     [Hind's  variable  nebula.] 


MairnTi :  Traite  de  VAurore  Boreale,  p.  248.     [Nebula  of  Orion  varies  in 
shape.] 

McGteorge  :-iVoe.  R.  S,  Victoria,  x,  pp.  71,  106.     [jy  Arg{is.'\ 
Melbonme  Obs'y :  Report  of  Board  of  Visitors,  1875.     [7  Argiis."] 


Petersen  :  Ast.  Jour.,  i,  p.  47.     [Hind's  nebula.] 

Pogson :  Mon.  Not.  R.  A.  S.,  xx'i,p.  82.     [Changes  in  80  M.] 

Pons  and  De  Zach :  Oorres.  Astron.,  vol.  xiv,  p.  410.     [Changes  in  neb- 
ul».] 

Powell,  E.  B. :  Mon.  Not.  R.  A.  S.,  xxiv,  p.  171.     [Nebula  in  Argo.} 

Proctor:  Mon.  Not.  R.  A.  S.,  xxxiii,  p.  14.     [Nebula  in  Argo.} 
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Bobinson :  B.  A,  a.  5.,  1869,  p.  20 ;    Nature^  toI.  ri,  p.  8.     [Nebula  in 
Argo."] 

BoBSe :  Nature^  vol.  xv,  [1877,]  p.  897.     [TsMPSL'a  variable  nobula  near 
MeropeJ] 

BllflSell :  Observations  on  the  stars  and  nebula  about  ij  ArgHs.    8vo.    Syd- 
ney, 1871. 

:  Mon.  Not  R.  A,  S.^  zzxii,  p.  22.     [Nebula  in  Argo.] 


Schmidt,  J.  F. :  A,  N.^  Iv,  col.  91.     [New  variable  nebula.] 

:  A.  N.f  Ivii,  col.  248.      [Variability  of  No.  6  Bonn  zones  and 

Hindis  variable  nebula.] 

A.  N,f  Iviii,  col.  253.     [Tempbl's  variable  nebula.] 

A,  N.f  Izv,  col.  261.     [M.  8  contains  a  variable  star.] 

A,  N.,  Ixxviii,  col.  199.     [S.  Cbroncs  nebulous  ?] 

A,  N.y  Ixxxviii,  col.  283.      [Connection  of  variable  stars  with 
nobulsa.] 

Schroeter :  B.  J.,  1801,  p.  128.     [Announces  changes  in  nebul»  of  Orion 
and  Li/ra,'] 

Bchonfeld:  A.  N.j  Iviii,  col.  855.     [On  variability  of  nebula  No.  518 
Bonn  zone  +  80°.] 

Schultz:  A.  N,f  Ixv,  col.  815.     [Kemarks  on  variable   nebula.    6.  C. 
1707,  4760.] 

Severn :  Mon.  Not  R,  A.  S.,  XXX,  p.  180.     [Nebula  in  Argo,} 

Strnve,  0. :  Af.  3f.,  iii,  p.  550.     [Variability  of  Orion  nebula.] 
:  Mon,  Not  R,  A.  S.,  xxii,  p.  242.     [Nebula  in  TauruB,} 


Trouyelot :  Tempel's  variable  nebula  near  Merope.     [IJnpublisbed  paper 
read  to  Am,  Ac,  A,  and  S.,  in  1876.] 

Tehhutt:  Mon,  Not  R,  A.  S,,  xxxi,  p.  210.     [Nebula  in  Argo,^ 

Tempel:  A.  N.y  liv,  col.  286.     [Discovery  of  a  variable  nebula.] 

A.  N.y  Ixxxvi,  col.  67.     ^Merope  variable  nebula.] 

A,  N,^  xc,  col.  855.    [On  8  Messier.] 

Pub,  del  R.  Osa,  MUano,  No.  5,  plate  ii.     [Merope  variable  nebula.] 
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Winnecke :  A.  N,f  li,  col.  888.     [Noel's  observation  of  7  Arg^."] 

:  A.  N,f  Ivii,  col.  207.     [Hind'8  variable  nebula.] 

:  A.  N,f  lis,  col.  65.    IMerope  nebula  and  nebula  No.  648  Bonn 

zone  +  80°.] 


Wolf,  0. :    C,  R.f  1875,  July  5,  vol.  Ixzzi,  p.  29.     [Txmpsl's  variable 
nebula.] 
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LIST  OF  FIGURED  NEBULA. 


A  large  portion  of  the  following  list  of  drawings  of  nebulae  is 
taken  from  Sir  John  Herschel's  "  General  Catalogue  of  Nebulsa 
and  Clusters  of  Stars,"  p.  40,  PhiL  Trans,,  1864,  part  i.  It  has 
been  attempted  first  to  correct  his  list,  which  as  printed,  contains 
many  errors,'*'  and  second  to  bring  it  up  to  the  present  time  as  far 
as  possible.  In  an  attempt  of  this  kind  there  are  necessarily  many 
omissions,  and  the  >mter  solicits  corrections  and  additions  to  the 
list.  By  tho  courtesy  of  Mr.  Lassell,  Mr.  E.  B.  Knobel,  Dr. 
H.  C.  VooEL,  Mr.  Elleby,  Rev.  T.  W.  Webb,  Dr.  Doberck 
and  others,  I  have  been  able  to  include  in  this  list  a  reference  to 
some  important  drawings  which  are  not  yet  *'  published ;"  in  par- 
ticular a  long  and  valuable  series  of  photographs  of  star-clusters 
by  Dr.  Ruthbrfurd,  which  I  have  given  separately,  as  well  as  a 
great  number  of  southern  star-clusters  photographed  by  Dr.  B.  A. 
Gould,  and  a  list  of  drawings  by  M.  Trouvelot. 

The  references  to  the  works  cited  are  given  below :  it  is  to  be 
noted  that  the  drawings  of  Dunlop  are  omitted  for  reasons  given 

« 

by  Sir  John  Herschel,  (op.  ciL,  p.  40,)  as  are  those  in  the  Philosophy 
ical  Transactions,  by  Sir  Wm.  Herschel.  For  similar  reason  the 
drawings  in  Smyth's  Celestial  Cycle  are  omitted. 


*  In  Herschel's  list  the  references  to  his  drawings  of  1838  are  to  the 

platen  in  his  own  paper,  beginning  with  plate  i.     In  the  PhiL  Trans,  for 

1833,  Herschel's  plate  i.  is  plate  ix.     I  have,  however,  seen  a  separate 

copy  of  this  paper  in  which  the  steel  plates  were  numbered  from  i.  on ;  it 

has  seemed  best  to  refer  to  them  as  they  stand  in  the  complete  volumes. 
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LIST  OF  ABBREVIATIONS  EMPLOYED. 


^^  Abbreviations^ 


P.  T.,  83. 
P.  T.,  44. 
P.  T.,  60. 
P.  T.,  61. 
P.  T.,  68. 
0.  G.  H. 

E.  dl. 


fi.  A.  A. 

M.  A.  A. 

D'Arr. 

D»Arr.« 

D'Arr.' 

Lam. 

Lam.' 
Secchi. 

Lass. 

Lass.' 

Lass.' 

Lass.* 

H.  C. 

Washington 

Vogel. 

Vogel.' 
Vogel.' 


Works  Cited. 


Philosophical  Transactions,  1883 ... 

*»  "  1844 

"  *«  1850 

"  "  1861- 

"  "  1868 

Results  of  Astronomical  Observations  at  the 
Capo  of  Good  Hope. 

"Wood-cut  diagrams  in  P.  T.,  61.  [Only 
those  are  referred  to  which  express  some 
feature  not  elsewhere  depicted  by  the  au- 
thor.] 

r  American  Academy  Arts  and  Sciences,  vol.  1 
\     iii,  n.  s.  j 

f  Transactions  American  Philosophical  So- 1 
\     ciety,  vol.  vii.  / 

De  instrumento  magno  tsquetoreo,  etc  1861- 

Sid.  Nebul.  Obs.  Havnienses,  1867 

TJndersogelse  over  de  nebulose  Stjerner,  etc. 

Vorlesung  u.  die  Nebelflecken,  1837 

Ann  d.  k.  k.  Stw.  b.  Munchen,  vol.  xvii. 

Mem.  dell'Oss.  Coll.  Romano,  1852-65,  etc... 

Memoirs  R.  A.  S.,  vol.  xxiii 

"  "  "     xxxvi 

Lithographs  privately  distributed.  Jhfon. 
Not,  R.  A.  S.f  vol.  xxi,  p.  62. 

Drawings  unpublished,  but  kindly  commu- 
nicated by  the  author. 

{Astronomical  Engravings  from  the  Ob-\ 
servatory  of  Harvard  College.  / 

Washington  Ast.  Obs.,  1874,  Appendix  I...  V 

{Beob.  von  Nebelflecken.  Leipzig,  1867.  A  1 
few  copies  of  this  work  contained  pho-  > 
tographs.  j 

Leipzig  Observations,  vol.  i,  1876 

Bothkamp  Observations,  vol.  iv,  1877— 


AuOiars, 


J.  Hebschxl 
Lord  Ro68E. 


it 
It 
(I 


J.  Hkbscbxl. 


Lord  Rossi. 


W.  C.  BOKD. 
G.  P.  BoiiD. 

Masou     and 
Smith. 

D'Abrsst. 

iC 

it 

Lamoht. 

(« 

Secchi. 

Lassill. 
II 

i« 

WiKLOCK  snd 
Trouvilot. 

Holdkn   and 
Troutilot. 

H.  C.  Voow- 
It 

•c 
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LIST  OP  ABBREVIATIONS— Cbn^tntied. 


AbbrevieUiont. 

Works  Cited, 

AuiJtora. 

Knobel. 

Melbourne 
lie  Sueur. 

r  Drawings  mostly  of  clusters,  as  yet  un-^ 
published,  but  kindly  communicated  by  > 
the  author. 

f  Astronomical  observations  at  Melbourne,  ] 

yet  unpublished,  but  kindly  communi-  > 

(     cated  by  R.  J.  L.  Ellert,  esquire.         J 

Proc.  R.  S.,  1870 

• 

Knobel 

Ellert. 
Turner. 
McOeorob. 

Le  Sueur. 

Trouvelot. 

r  Drawings  of  nebuln,  as  yet  unpublished,  "i 
\    but  kindly  communicated  by  the  author,  j 

Trouvelot. 

78 


INDEX   CATALOGUE. 


LIST  OF  FIGURED  NEBULA. 


o.  a 

Work  Cited, 

Plate, 

Fig. 

UnpublUhed 
draxvingt. 

Remarka, 

•     27 

C.  G.  H. 

IV 

8 

Molbourne. 

81 

P.  T.,  61. 

XXV 

1 

52 

C.  G.  n. 

III 

1 

G7 

C  G.  H. 

VI 

19 

Melbourne. 

105-0 
llC-7 

1  B.  A.  A. 

0pp.  p.  86 



Andromeda. 

Messier. 

0pp.  p.  213 

—•..•*• 

Hist.  dePAcRdes 

Sciences,  1806. 

Rondoni. 

Mem.  deirOss.  Coll. 

Romano,  1840-1. 

H.  C. 

XXXIII 

138 

P.  T.,  33. 

XIV 

62 

Lass.* 

I 

I 

100 

C.  G.  U. 

V 

10 

Melbourne. 

187 

C.  G.  U. 

IV 

6 

Melbourne. 

298 

P.  T.,  88. 

XIII 

88 

1 

803 

R.  di. 

852 

P.  T.,  60. 

XXXVI 

6 

P.  T.,  01. 

XXVI 

10 

Vogel.» 

XIV 

872 

U.  di. 

m^m^^mm^ ■   -    ^ 

.—_.•• 

Knobel. 

400 

P.  T.,  83. 

XIV 

58 

412 

P.  T.,  61. 

XXV 

2 

521 

Krueger. 

I 



Fenn.  Soc.  Sci.  Acta, 
vol  8,  p.  65. 

627 

P.  T.,  83. 

R.  di. 

X 

28 

544 

D'Arr. 

II 

7 

500 

P.  T,  01. 

XXV 

8 

507 

C.  G.  H. 

VI 

14 

Melbourne. 

572 

P.  T.,  61. 

XXV 

4 

575 

P.  T.,  83. 

XIV 

66 

Trouvelot. 

P.  T.,  61. 

XXV 

,6 

. 

584 

Pihl. 

I 

"—"••"— 

Knobel. 

Mon.  Not.  R.  A.  S., 
vol.28,  p.  247, and 
vol.  29,  p.  829. 

COO 

P.  T.,  61. 

XXV 

6 

Lass.' 

I 

2 

004 

Lass*.* 

I 

3 

705 

C.  G.  H. 

VI 

17 

Melbourne. 

700 



-- 

Molbourne. 

731 

C.  G.  H. 

'  ■*' Yv" 

Melbourne. 

708 

Tempel. 

11 



Trouvelot. 

Pub.  del  R.  Oss. 
MilanoNo.&.  Yar, 

810 

P.  T.,  83. 

X 

81 

P.  T.,  61. 

XXV 

7 

822 

C.  G.  H. 

V 

11 

Melbourne. 

823 

C.  G.  H. 

V 

11 

Melbourne. 

I 
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List  ov  FiauRXD  Nxbuljs— Continued. 


Jfo, 

Wor^CUed, 

Plate, 

Fig. 

UnpubUshed 
,  drawings. 

Remarks, 

826 

D'Arr. 

II 

9 

Lass. 

11 

4 

Lass.' 

I 

4 

853 

P.  T.,  61. 

XXV 

8 

888 

P.  T.,  61. 

XXV 

9 

Melbourne. 

905 

Vogel.« 

11 

979 

c.  a.  H. 

III 

8 

Melbourne. 

980 

c.  G.  n. 

III 

8 

981 

C.  G.  H. 

III 

8 

987 

C.  G.  H. 

III 

8 

1057 

0.  G.  H. 

VI 

11 

Melbourne. 

1082 

C.  G.  H. 

III 

6 

1084 

C.  G.  H. 

III 

6 

1085 

C.  G.  H. 

III 

6 

1080 

0.  G.  H. 

III 

6 

1 

1089 

0.  G.  H. 

III 

6 

1090 

C.  G.  H. 

III 

6 

1119 

Knobel. 

1135 

c.'o.'K 

Yff 

2*" 

' 

1137 

P.  T.,  83. 
Vogel.' 

XIII 
14 

40 

1140 

C.  G.  H. 

III 

2 

1141 

C.  G.  U. 

III 

2 

1142 

C.  G  H. 

III 

2 

1143 

C.  G.  H. 

III 

2 

1156 

C.  G.  H. 

IV 

7 

Melbourne. 

1157 

P.  T.,  83. 

XVI 

81 

Lass.' 

II 

6 

Vogel.* 
P.  T.,  44. 

14 

XVIII 

81 

R.  di. 

D'Arr. 

II 

4 

Seech  i. 

IV 

8 

La<»s. 

II 

1 

Vogel. 

I 

1 

1163 

0.  G.  H. 

IV 

7 

• 

1164 

C.  G.  H. 

IV 

7 

1105 

C.  G.  H. 

VI 

20 

Melbourne. 

1108 

C.  G.  H. 

VI 

20 

1171 

C.  G.  n. 

VI 

20 

1174 

C.  G.  H. 

IV 

7 

• 

1175 

C.  G.  H. 

VI 

20- 

1176 

C.  G.  H. 

IV 

7 

1177 

C.  G.  H. 

IV 

7 
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List  of  Fiourkd  Nebttlje — ^Continued. 
DRAWINGS  OP  THE  NEBULA  OP  ORION  =  G.  C.  1179. 


Observer, 


Place  where  PublUhed* 


Huyghens. 
Picard. 


Huyghens. 

Mairan. 
Long. 
LeQcntil. 
Messier. 
W.  Herschel. 


Lefebvre. 
Sch  raster. 
SchroDter. 

Bode. 

J.  Herschel, 
J.  Herschel. 
Latnoni. 


DeVioo. 

Rondoni. 

LassoU. 

W.  C.  Bond. 


Liaponoff. 

Struve. 

Lassell. 

fckKschi. 

Tcmpel. 

G.  P.  Bond. 


Rosse. 
Beech  i. 
D'Arrest. 
Winlock.    \ 
Trouvelot.  j 
Hold  en.       S 
Trouvelot.  j 


1656 
1678 


1694 

1731 
1742 
1768 
1771 
1774 


1779 

1794 

1797-8 

? 

1824 
1837 
1887 


1889 
1841 
1847 

1848 


fl847\ 
\ 1851  ( 
]854 
1862 
1862 
1865 


1867 
1868 
1872 

1874 
1876 


Systema  Saturniumi  p.  8. 

Hist,  do  I'Acad.  Royale  des  6cience«,  1759,  p.  470, 

fig.  5.      Date  from  Traitd  de  PAurore  Boreale, 

[Mairan,]  p.  248. 
Amsterdam  Tijdsch.  v.  Wiss.  en  Nat.  Wetens., 

vol.  i,  1848. 
Traits  de  I'Aurore  Bor^ale,  p.  248. 
Astronomv,  p.  821,  plate  67,  flg.  96. 
H ist.  do  1  'Acad.  R.  des  Sci . ,  1 759,  p.  470,  figs.  2  and  6. 
Hist  dePAcad.  R.  desSci.,  1771,  p.  460. 
Phil.  Trans.,  1811,  p.  820.     TUnpublished  descrip- 
tion and  observations  in  Ms.  in  possession  of  the 

Royal  Society,  London.] 
Obs.  sur  la  Physique,  vol.  xxii,  p.  84,  fig.  8,platAi. 
Aphroditographische  Fragmente,  p.  248. 
Beitrage  z.  d.  neuesten  Astron.  Entdeck.  iii,  p.  149, 

[4  figures.] 
An  lei t.  z.  Kenntniss  d.  Gest.  Himmels,  p.  166,  and 

plate  1.     [See  also  Himmelskarten,  Tafel  80.J 
Mem.  R.  A.  S.,  vol.  ii,  1826,  p.  487. 
Obs.  Cape  of  Good  Hope,  p.  25,  plate  viii. 
Ueber  a.  Nebolflecken,  p.  29,  ng.  xi.     [A  pencil 

original  of  this  is  in  the  possession  of  Col.  Coopkb, 

of  Markree ;  dated  February,  1889.] 
Mem.  Oss.  Coll.  Romano,  1889,  plates  i  and  ii. 
Mem     hs.  Coll.  Romano,  1841,  p.  24. 
Nichoi's  Architecture  of  the  Heavens.     [Separate 

copies  of  this  were  printed.]    p.  106,  plate  x. 
Mem.  Amer.  Acad'y,  iii,  p.  87.    A  revised  copy  of 

this  drawing  is  given  in  Annals  Harv.  Coll. 

Obs'y,  vol.  v.,  p.  174;  and  this  is  probably  the 

most  authentic. 

Mem.  Imp.  Ac.  de  St.  Petersbourg,  vol.  ▼,  1862L 

Mem.  R.  A.  S.,  xxiii,  p.  58,  plate  i. 

Ast.  Nach.,  vol.  xlv,  col.  60. 

Ast.  Nach.,  vol.  Iviii,  col.  240. 

Annals  Harv.  Coll.  Obs'y,  vol.  ▼.  plate  i.  [Be- 
printed  in  Ast.  Engravings  Harv.  Coll.  Obs'y, 
1874.    See  Annals  H.  C.  Obs'y,  vol.  viii.] 

Phil.  Trans.,  1868,  p.  67. 

Firenze  Ital.  Soc.  Mem.,  8d  ser.,  i,  part  2. 

Undersogelse  over  de  neb.  Stjerner.     1874. 

r  Ast.  Engravings  from  H.  C.  Obs'y. 

\  Annals  Harv.  Coll.  Obs'y,  vol.  viii. 

Wash.  Ast.  Obs.,  1874,  Appendir  I,  plate  vi,  fig.  4. 
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List  of  Fiourxd  Nebttljb— Continaed. 
Nebula  of  Orion —  Unpublished  Drawinga, 


Obaerver.  • 


Flaagerguea. 


Pond. 

Cooper. 
Laesell. 


LasBell. 

Hippesloy. 

Schmidt. 

Lassell. 

Webb. 

Webb. 

Bird. 

Tempel. 


I^ctce  where  r^erenee  ia  to  be  found* 


In  C.  T.,  1802,  [an  xi,]  p.  862,  it  is  noted  that  such 
a  drawing  was  deposited  with  the  Bureau  dea 
Longitudes. 

In  Mem.  R.  A.  S.^  iii,  p.  94,  it  is  noted  that  such  a 
drawing  was  to  be  sent  to  the  Royal  Astron.  Soc. 

Made  at  Naples  ?    Letter  of  Dr.  C.  H.  F.  Peters. 

Oil  painting  made  at  Starfield,  and  now  in  posses- 
sion of  the  Boyal  Ast.  Soc'y.  [A  copy  of  this 
is  ai  the  residence  of  Mr.  Lassell,  Uay  Lodge, 
Maidenhead.] 

{Oil  painting  in  possession  of  Boyal  Astronomical 
Society  ;  copied  in  Mem,  R.  A,  S.,  vol.  zxiii. 
2  drawings  ;  another  is  [1877]  in  progress. 
See  Proc.  R.  S.,  vol.  xvi,  p.  822. 
See  Mon.  Not.  R.  A.  S.,  vol.  zzvi,  p.  208. 
Kindly  communicated  by  the  author. 
Kindly  communicated  by  the  Rev.  T.  W.  Webb. 
Part  of  an  unpublished  series  of  Drawings  of  neb- 
ul».     A  copy  of  this  is  in  possession  of  the  Boyal 
Astronomical  Society. 


o.  a 

No, 


1180 
1183 


1186 
1225 


1226 
1233 
1285 
1288 
1248 
1248 
1249 
1258 
1259 
1260 
1265 
1266 
12G7 


Work  Cited, 


C.  G.  H. 
C.  G.  H. 
P.  T.,  50. 
Lass. 
C.  G.  H. 

B.  A.  A. 
Lass. 
D'Arr. 
Lass.' 
Secchi. 
Lass. 
D'Arr. 

C.  G.  H. 
C.  G.  H.  . 
C.  G.  H. 
C.  G.  H. 
C.  G.  H. 
C.  G.  H. 
0.  G.  H. 
C.  G.  H. 
C.  G.  H. 
C.  G.  H. 
C.  G.  H. 
P.  T.,  88. 
R.  di. 


Plaie, 

Fig. 

II 

8 

11 

8 

XXXVIII 

16 

11 

8 

VIII 

1 

0pp.  p.  96. 

1 

II 

2 

I 

8 

IV 

12 

11 

2 

II 

10 

III 

6 

III 

5 

III 

5 

III 

5 

IV 

9 

IV 

9 

IV 

9 

IV 

9 

IV 

9 

IV 

9 

IV 

9 

XII 

86 

JJnpubUahed 
drawings. 


Melbourne. 


Remarks, 


6 
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List  ov  Fiqukbd  Nxbuljb— Continued. 


No. 

Wfyrk  CUed. 

Plate, 

HXff. 

UnpublUhed 
drawing*. 

Semarkt, 

3269 

C.  G.  H. 

II 

4 

Melbourne. 

Two  figures. 

1270 

C.  G.  H. 

III 

4 

o 

1277 

C.  G.  fl. 

III 

4 

« 

1278 

C.  G  H. 

III 

4 

1279 

C.  G.  H. 

III 

4 

1281 

C.  G.  H. 

III 

4 

1282 

C.  G.  H. 

III 

4 

1283 

C.  G.  H. 

III 

4 

• 

13G1 

Vogel. « 

II 

1419 

R.  di. 

1426 

P.  T.,  61. 

XXVII 

11 

Vogel.' 

I 

1 

1437 

P.  T.,  83. 

XIV 

64 

P.  T.,  60. 

XXXVII 

10 

Sccchi. 

IV 

6 

Lass. 

II 

8 

Vogol. 

XVI 

2 

1467 

P.  T.,  83. 

XVI 

91 

1477 

P.  T.,  61. 

XXVII 

12 

Melbourne. 

1477-8 

Le  Sueur. 
0.  G.  H. 

Proc.B.8.,xix,p,19. 

1611 

"     fv 

I" 

Lass.* 

11 

9 

Melbourne. 

1619 

P.  T.,  88. 

XV 

72 

P.  T.,  60. 

XXXVII 

6 

Lass.* 

I 

10 

• 

Sccchi. 

IV 

16 

1619  \ 
1620/ 

Lass. 

II 

9 

1632 

P.  T.,  60. 

XXXVIII 

16 

Lnss. 

II 

6 

Lass.* 

I 

11 

H.  C.  Key. 

Mon  Not.  R.  A.  S., 

zxYiii,  p.  166. 

Secchi. 

IV 

18 

'       M 

Vogel. 
P.  T.,  60. 

I 

8 

1666 

XXXVIII 

12 

Sccchi. 

IV 

11 

Lass. 

II 

6 

1667 

Lasd. 

II 

7 

Swjchi. 

•        IV 

14 

• 

1677 

C.  G.  H. 

VI 

12 

1677? 

Melbourne. 

1721 

'p."T",'83r"" 

xYv"'"' 

"ii" 

• 

Lam. 

I 

8 

1728 

P.  T.,83. 

XIV 

65 

1746 

C.  G.  H. 

V 

12 

Melbourne. 

1801 

C.  G.  H. 

V 

8 

Melbourne. 

1861  \ 
1863/ 

P.  T.,33. 

XV 

70 

Lass.* 

II 

12 

Vogel. 

I 

4 
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List  of  Figubed  Nebuljc — Continued. 


o.  c. 

No. 

Work  CUed. 

Plate, 

Fig. 

Unpvblished 
drawings. 

1 
Remarki, 

1050 

Knobel. 

'2003 

0.  G.  H. 

"y 

9" 

1?017 

C.  G.  H. 

VI 

9 

Lass. 

II 

10 

Melbourne. 

Lass.' 

III 

18 

Seech  i. 

IV 

16 

2053 

P.  T.,60. 

XXXVI 

8 

P.  T.,61. 

XXVII 

18 

Melbourne. 

2058 

P.  T.,  61. 

XXVII 

14 

2003 

C.  G.  H. 

VI 

2 

Melbourne. 

2067 

C.  G.  H. 

IV 

8 

Melbourne. 

' 

2102 

C.  G.  H. 

VI 

5 

Lass. 

II 

11 

Melbourne. 

Lass  3 

III 

14 

Seech  i. 

IV 

6 

2158 

P.  T.,  33. 

XIII 

40 

, 

2197 

C.  G.  H. 

McGeorge. 

IX 

1 

Melbourne. 

7  A  rgus  .  Many 
small  figures  of 
this  exist  which 
are  not  here  re- 
corded. 

Trans.   R.   8.    Vic- 

toria,vol.x,p.  110, 

figs   1-6. 

2216 

P.  T.,  Gl. 

XXVII 

16 

2217 

P.  T.,  61. 

XXVII 

16 

2333 

C.  G.  H. 

IV 

10 

Melbourne. 

2336 

C.  G.  H. 

IV 

10 

2337 

C.  G.  H. 

IV 

10 

2338 

C.  G.  H. 

IV 

10 

2340 

C.  G.  H. 

IV 

10 

2842 

C.  G.  U. 

IV 

10 

2343 

P.  T.,83. 

X 

82 

P.  T.,  60. 

XXXVII 

11 

2347 

Vogel  « 

I 

2 

2873 

P.  T.,  33 

XIV 

68 

P.  T.,  60. 

XXXVII 

7 

Lass.' 

III 

16 

Vogel.' 

I 

4 

. 

Lam. 

I 

6 

2377 

P.  T.,  83. 

XIV 

64 

P.  T.,  61. 

XXVII 

16 

Vogel.' 

I 

6 

1 

2378 

P.  T.,  33. 

XIV 

51 

Vogel.* 

I 

8 

2379 

R.  di. 

2445 

R.  di. 

248G 

P.  T,  88. 

XV 

79 

2488 

P.  T.,  83. 

XV 

79 

2559 

R.  di. 

2581 

Melbourne. 

84 
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List  of  Fiourbd  NKBULJC—Contin  led. 


No. 

Work  CUed. 

Plate, 

Fig. 

UhpublUhed 
drawings. 

1 

Hemarkt, 

2597 

R.  di. 

2606 

P.  T.,  61. 

XXVII 

17 

2670 

P.  T.,  61. 

XXVII 

18 

2671 

P.  T.,  61. 

XXVII 

18 

2680 

P.  T.,  61. 

XXVII 

19 

• 

2783 

R.  di. 

2766 

P.  T.,  61. 

XXVII 

20 

2760 

P.  T.,  61. 

XXVII 

20 

0.    0.    No.   2786; 

2804 

P.  T.,  38. 

XV 

71 

Vogel',    plite  1, 

2806 

P.  T.,  38. 

XIV 

59 

fig  6. 

Vogel.* 

I 

7 

2807 

P.  T.,  50. 

XXXVII 

8 

2888 

P.  T.,  50. 

XXXV 

2 

Lass.' 

IV 

16 

Vogel.* 

I 

8 

2841 

P.  T.,  88. 

XIV 

65 

2870 

P.  T.,  61. 

XXVII 

21 

2878 

P.  T.,  88. 

XV 

69 

2884 

P.  T.,  61. 

XXVII 

21 

2890 

Lass.* 

III 

17 

2910 

P.  T.,  88. 

XIV 

57 

2050 

P.  T.,  61. 

XXVII 

22 

2958 

P.  T.,  88. 

XV 

68 

2902 

P.  T.,  88. 

XV 

68 

2972 

R.  di. 

8025 

Lass.' 

IV 

19 

3028 

Lass.' 

IV 

18 

8041 

P.  T.,  61. 

XXVII 

23 

8042 

P.  T.,  6L 

XXVII 

28 

8049 

Lass.' 

IV 

20 

Vopel.' 
P.  T.,  61. 

I 

9 

8085 

XXVIII 

24 

8101 

P.  T.,  88. 

XVI 

83 

8106 

P.  T.,  88. 

XII 

87 

Lass.' 

V 

21 

8108 

P.  T.,  83. 

XV 

78 

8109 

P.  T.,  83. 

XV 

78 

8118 

P.  T.,  83. 

XIV 

66 

8182 

P.  T.,  33. 

XIV 

60 

Lass.' 

V 

22 

8151 

P.  T.,  61. 

XXVIII 

25 

8152 

P.  T.,  61. 

XXVIII 

25 

8155 

Lass.' 

V 

28 

8165 

P.  T.,  88. 

XV 

76 

P.  T.,  50. 

XXXVII 

9 

8167 

Lass.' 

V 

24 

8178 

.----. 

Melbourne. 

8180 

"p."T",'88r"" 

-              y^y 

8182 

P.  T.,  88. 

XV 

74 

8183 

Melbourne. 

8189 

'p."t",'837"" 

XV 

"'75" 

NEBULiB,  CLUSTERS,  ETC. 
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G.a 
j>ro. 

Work  CUedL 

Plate. 

Fiffi 

Unpublished 
drawings. 

3190 

P.  T.,  61. 

XXVIII 

26 

- 

8240 

P.  T.,  61. 

XXVIII 

27 

8249 

R.  di. 

8258 

P.  T.,  88. 

XIII 

41 

Lass.' 

V 

25 

» 

8275 

C.  G.  H. 

I 

2 

8278 

P.  T.,  88. 

XVI 

84 

3821 

P.  T.,  83. 

X 

27 

La98.> 

VI 

26 

3840 

P.  T.,  88. 

XIV 

62 

8842 

Vogel.* 
P.  T.,  83. 

I 

10 

8356 

XIV 

67 

8511 

P.  T.,  6i: 

XXVIII 

28 

8525 

C.  G.  H. 

IV 

2 

Melbourne. 

3531 

C.  G.  H. 

V 

7 

8570 

C.  G.  H. 

VI 

1 

Lo  Sueur. 

I 

Melbourne. 

8572 

P.  T.,  88. 

X 

"25"" 

P.  T.,  50. 

XXXV 

1 

Lass.* 

VI 

27 

Vogel. 

I 

6 

k.  di. 

8606 

C.  G.  H. 

IV 

5 

Lass.' 

VII 

28 

Melbourne. 

8607 

Melbourne. 

8614 

"p.'x'rsir"" 

"*"xViT'"' 

"89" 

Lass.' 

VII 

29 

8616 

P.  T..  61. 

XXVIII 

29 

Vogel.' 

I 

11 

8651 

C.  G.  H. 

VI 

15 

8661  ? 

Melbourne. 
Melbourne. 

8706 

c"'g"'bl 

"     vi" 

"10"' 

8717 

P.  T.,  61. 

XXVIII 

80 

8750 

R.  di. 

3766 

P.  T.,  61. 

XXIX 

86 

3770 

P.  T.,  61. 

XXIX 

85 

1 

8778 

P.  T.,  61. 

XXIX 

85 

8779 

P.  T.,  61. 

XXIX 

85 

3928 

Melbourne. 

4040 

Vogel.' 

II 

4051  \ 
4052/ 

P.  T.,  83. 

XV 

77 

P.  T.,  61. 

XXVIII 

81 

4058 

P.  T.,  60. 

XXXVII 

8 

Trouvelot. 

4066 

C.  G.  H. 

VI 

8 

Melbourne. 

4083 

P.  T.,  88. 

XVI 

87 

4087 

R.  di. 

4118 

P.  T.,  83. 

XVI 

89 

4125 

C.  G.  H. 

VI 

7 

Melbourne. 

4160 

P.  T.,  61. 

XXVIII 

82 

4224 

C.  G.  H. 

V 

4 

86 
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List  or  Figured  Nebuljic — Continued. 


o.a 

No. 

Work  Cited, 

piaU, 

Fig, 

UnpublUhed 
drawings. 

Remark*, 

4229 

C.  G.  H. 

V 

6 

4230 

P.  T.,  38. 

XVI 

86 

• 

P.  T.,  61. 
H.  0. 

XXVIII 
25 

88 

4284 

Lam. 

Vogel.» 

•  I 

14 

1 

4261 

C.  G.  H. 

VI 

18 

4276 

Melbourne. 
Melbourne. 

4284 

"c"  g'hT 

■      Vl" 

I" 

4290 

0.  G.  H. 

VI 

8 

Melbourne. 

Las8.> 

VII 

80 

4294 

H.  C. 

25 

4302 

C.  G.  H. 

VI 

4 

Melbourne. 

• 

4305 

0.  G.  H. 

VI 

18 

C.  G.  H. 

V 

1 

4335 

C.  G.  H. 

V 

5 

• 

4342 

C.  G.  H. 

V 

2 

Trouvelot. 

4343 

P.  T.,  88. 

XIII 

42 

Lass.' 

VII 

81 

4355 

P.  T.,  83. 

Lass. 

XVI 

80 

Mem.  B.  A.  S..  vol 

xxxiii,  p.  121. 

Lass.' 

VIII 

82 

'    A 

C.  G.  H. 

II 

2 

M.  A.  A. 

IV 

1 

H.  C. 

32 

4361 

C.  G.  H. 

I 

1 

Trouvelot. 

4373 

Vogel.» 

14 

Trouvelot 

4375 

0.  G.  H. 

VI 

"l6"' 

Melbourne. 

4390 

Vogel." 

14 

Secchi. 

IV 

8 

4395 

P.  T.,  83. 

X 

80 

• 

4403 

P.  T.,  88. 

XII 

85 

Trouvelot. 

Lass.' 

VII 

88 

Wash'n. 

VI 

8 

Holden. 

Am.     Jour.     Soi , 

I 

t 

1 

1876,  May,  p.  341. 

C.  G.  H. 

II 

1 

i 

Lam. 

I 

10 

Melbourne. 

M.  A.  A. 

VI 

1 

Le  Sueur. 
Struve. 

I 
I 

1 
2332 

Proc.  R.  S.,  1870. 

4419 

Catalogus  Notos. 

4437 

Lam. 

I 

9 

.  Helmert. 

I  and  II 

- — — — — — — 

Publications  of  the 
Hamburg  Observ- 
atory, vol.  i. 

4447 

P  T  .  83 

X 

29 

Lyra. 

^^^  1 

P.  T.,  44. 

XIX 

29 

Vegel.* 

14 

Waah'n. 

VI 

2 

Lass.* 
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List  of  Figured  Neduljs — Continued. 


• 

G  O. 
No, 

Work  died. 

Plate, 

Fiff. 

TTnpublUhed 
drawing*. 

Bemarka, 

4447 

H.  C. 

84 

D'Arr. 

II 

6 

4487 

Lam. 

I 

7 

Lass.' 

IX 

84 

Vogel." 

14 

» 

4510 

P.  T.,  83. 
Seech  i. 

XIII 
IV 

46 
1 

Dumb-bell  nebula. 

^\^  ^  \^ 

^L^  lA  AAA  %#       %^^A*       AAX^^^VAAWW 

D'Arr. 

II 

8 

Vogel. 

I 

7 

Vogel.» 

14 

Lam. 

I 

2 

4614 

P.  T.,  88. 

XIII 

43 

Trouvelot. 

Secchi. 

IV 

7 

4620 

Enobel. 

4632 

'p""T?,"83r'" 

X 

"26" 

, 

P.  T.,  44. 

XIX 

26 

P.  T..  60. 

XXXVIII 

17 

P.  T.,  61. 

XXXI 

48 

Ijass.' 

IX 

86 

Lass.' 

Vogel. 

I 

6 

Seochi. 

IV 

10 

Smyth. 
D'Arr. 

p.  290 
II 

Spec.  Hart  well. 

8 

H.  C. 

85 

. 

4565 

P.  T.,  33. 

XIII 

48 

4572 

P.  T.,  83. 

XIII 

47 

P.  T.,  44. 

XIX 

47 

P.  T.,  61. 

XXVIII 

34 

Lass.' 

IX 

36 

Lam. 

I 

6 

Vogel.' 

14 

4594 

P.  T.,  61. 

XXX 

86 

4600 

P.  T.,  33. 

XI 

83 

» 

4616 

P.  T.,  88. 

XI 

84 

M.  A.  A. 

VII 

1 

4618 

P.  T.,  83. 

XVI 

82 

M.  A.  A. 

VII 

1 

4627 

P.  T.,  61. 

XXX 

87 

4628 

P.  T.,  88. 

XIII 

44 

P.  T.,60. 

XXXVIIl 

14 

Lass.' 

X 

87 

"—"'"'""  •—-.—» 

Also  figured  in  Proc. 
R.  §.,  -vol.  xii,  p. 
269. 

Vogel.' 

14 

• 

D'Arr. 

II 

1 

Secchi. 

IV 

2 

Lam. 

1 

4 

4670 

Knobel. 

4678 

"p.'T','83r"' 

"""xvi""" 

"is"" 

P.  T.,  44. 

XVIII 

88 

Knobel. 
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o.c. 

Work  Cited, 

Plate, 

Fig. 

UnptibliMhed 
drawini/9. 

SemarkM, 

4G87 

P.  T.,  83. 

XVI 

90 

Secchi. 

IV 

9 

4729 

C.  G.  H. 

IV 

11 

Melbourne. 

47S0 

C.  G.  H. 

IV 

11 

• 

47.'U 

C.  G.  H. 

IV 

11 

4738 

0.  G.  H. 

IV 

11 

4784 

P.  T.,  61. 

XXX 

88 

47ti4 

Vopel. 

I 

8 

4815 

P.  T.,  61. 

XXX 

89 

Trouvelot. 

4876 

P.  T.,  88. 

XV 

78 

4877 

P.  T.,  33. 

XV 

78 

4886-7 

Vof^el.a 

I 

12 

4892 

P.  T.,  33. 

XVI 

63 

P.  T.,  60. 

XXXVI 

4 

D'Arr. 

II 

6 

4950 

P.  T.,  38. 

XIV 

60 

4964 

P.  T.,  83. 

XIII 

45 

P.  T.,  60. 

XXXVIII 

13 

P.  T.,  61. 

XXX 

40 

Loss.  * 

X 

88 

Seccbi. 

IV 

4 

Lam. 

I 

8 

4971 

P.  T.,  83. 

XVI 

85 

P.  T.,  61. 

XXX 

41 

5046 

P.  T.,  61. 

XXX 

42 

NEBULiE,  CLUSTERS,  ETC. 
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List  ov  Figured  Nebuljs — Continued. 


Following  are  given  lists  of  photographs  of  clusters  and  double 
stars  which  are  as  yet  unpublished.  These  lists  are  intended  to 
facilitate  comparisons  between  work  done  by  different  observers. 
The  data  were  furnbhed  by  the  observers  themselves. 

List  of  Photooraphs  of  Star  Groups  and  Clusters. 

By  Dr.  L.  M.  Buthsrforb. 

The  "  number  of  stars  **  is  the  number  of  measurable  stars  on  the  photo- 
graphic plates,  which  include  a  field  of  about  1°  60^. 


Central  Star  of  Group, 


Number  of 
7nea»arable  stars. 


p  Cygni 

a  -=  20»»  88°»   \ 

cJ  =  -f  35°  S''  ; 

21  Cygni- ...- 

B.  A.  C.  6986 ^ — . 

27  Cygni ._ 

34  Cygni 

87  Cygni 

58  Cygni 

59  Cygni 

61  Cygni- — - 

a  =  \^^  38"  — \ 

(J  =  +  40°  0^ / 

a  =  19*  88«»    (5  =  +  27°    V 

o  =  20»^    O-    cJ  =  +  31°68' 

d  Orionis \ 

PraBsepe 

12  Comae  Berenices 

y  CassiopisB 

fi  CassiopisB 

B.  A.  C.  80S3 

Perseus - — 

B.  A.  C.  728 

Pleiades 

40  Eridani 

0Urs.  Majoris   

B.  A.  C.  4010 

Arcturus 

41  Serpentis 

44  Bootis 

72  Herculis 

70  Ophiuchi 

20  VulpeculsD 


86 

40 

76 
76 
70 
180 
150 
40 
80 
48 

50 

65 

100 

60 

80 

10 

88 

48 

24 

90 

12 

56 

8 

7 

10 
11 
7 
4 
7 
8 
86 


54 
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List  of  Fiqitbed  Nxbuljc— Continued. 


List  or  Stab  Clusters  photoorafhed  at  the  National  Obsxita- 
TOBT  at  Cobdoba,  Abqentine  Refitblic.     [1876-6.] 

[Under  the  direction  of  Dr.  B.  A.  Gould.] 


Lac.^023. 

foil,  d  Velorum. 

i^  Lupi. 

X  Fomacis. 

Lac.  4145. 

Lac.  6612. 

Pleiades. 

n.f,  q  CarincB, 

Lac.  6697. 

Lac.  1389. 

Lac.  4270. 

Danlop  826. 

6  Orionia. 

Lac.  4310. 

Dunlop  860. 

c  Orionis. 

Lao.  4875. 

^Soorpii. 

P.  vi,  238. 

t.  Carina. 

Lac.  7017. 

o  Canis  Maj, 

6  CarincB. 

1^  Scorpti. 

Lac.  2553. 

fl  Carince. 

Br.  5891. 

TiAC.  2581. 

Lac.  4479. 

Lac.  7088. 

Lac.  2638. 

Br.  8846. 

Lac.  7099. 

Lac.  2766. 

z  Carince. 

Lac.  7845. 

Lai.  14868. 

y  Carince. 

Lac.  7882  --  M.  6. 

d  Puppis, 

Lac.  4809. 

Lac.  7478  —  M.  7. 

c  Puppia. 

Lac.  4816. 

9  Sagiiiarii. 

Lac.  8134. 

Lac.  4821. 

M.  16. 

T  Velorum, 

Lac.  5006. 

H.28. 

Lac.  3195. 

Lac.  5279. 

Arg.  Uran.  Sag.  11. 

r  Puppis. 

K  Crude. 

K  TeUeeopii. 

0  Velorum, 

Lac.  6659. 

Lac.  8857. 

Lac.  8466. 

Lac.  5818. 

.Sagittarius  20^'  20« ;  48*  SC 

Unpublished  Drawings  of  Nebuljc,  by 

L.  Tboutelot,  Caubridqi 

Mars. 

G.  C.    575 

G.  0. 

1828 

G.  C.  4341  ? 

768 

2818  7 

4342? 

801? 

2348? 

4358? 

858 

2560 

4361 

859 

2785? 

4373 

1179 

2798? 

4380? 

1227? 

8142? 

4400 

1541 

4058? 

4403 

1691? 

4124? 

4412? 

1719 

4127? 

4514 

1771 

4244 

4815 

Note.— Those  nebula  marked  "  ?  '*  are  not  finally  identified,  as  the  oh- 
serving  telescope  is  unprovided  with  circles.  They  are,  in  all  cases,  Tcry 
near  to  the  place  of  the  nebula  which  is  drawn. 


■V. 

INDEX  TO  SIR  WILLIAM  HEESCHEL'S  CATALOGUES 

OF  NEBULA  AND  CLUSTERS. 

[The  Identlflcatlons  rest  on  the  authority  of  Sir  Johk  Hxxsanik] 

Class  I. 

[BRIGHT  KEBUL^.] 


Seracher* 

Oen,  Cat, 

HeracJieVa 

Oen.  OoU. 

Hersehers 

Oen.  Cat, 

No. 

No. 

No. 

No. 

No. 

No. 

1 

591 

33 

2734 

66 

1777 

2 

1771 

34 

3615 

67 

2616 

3 

2038 

35 

2806 

68 

3337 

4 

2041 

36 

3095 

69 

3358 

6 

2396 

37 

3096 

70 

3900 

6 

3702 

38 

3075 

71 

4024 

7 

3146 

39 

3227 

72 

2112 

8 

3228 

40 

3383 

73 

2755 

9 

2776 

41 

3254 

74 

2832 

10 

3176 

42 

3430 

75 

2851 

11 

2758 

43 

31^2 

76 

2881 

12 

2942 

44 

4314 

77 

2972 

13 

2301 

45 

4279 

78 

1909 

14 

3166 

46 

4295 

79 

2024 

15 

3198 

47 

4441 

80 

2182 

16 

3273 

48 

4296 

81 

2178 

17 

2203 

49 

4359 

82 

2566 

18 

2207 

60 

4404 

83 

3043 

19 

2752 

51 

4412 

84 

3249 

20 

2405 

52 

4625 

85 

3441 

21 

2499 

53 

4815 

86 

2104 

22 

2925 

54* 

214 

87 

2274 

23 

3008 

55 

4892 

88 

2287 

24 

3134 

56 

1861 

89 

2836 

'        25 

3274 

57 

1863 

00 

2855 

26 

2179 

58 

746 

91 

3001 

27 

2229 

60 

1780 

92 

3101 

28^ 

2991 

60 

709 

93 

3300 

2&^ 

2994 

61 

1904 

94 

2501 

29 

2347 

62 

418 

95 

2804 

30 

2921 

63 

689 

96 

3437 

31 

3075 

64 

604 

97 

3459 

32 

'   3110 

65 

2917 

98 

3637 

•This  is  not  1 64  of  the  PhU.  Trans,,  bat  a  nebala  Btbseqtiently  inserted  by  Sir 
WlI«I.IAM  Uebschkl. 
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HeraeheVa 
No, 


99 
100 
101 
102 

103 

104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 

118 

119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 

l;^4 

135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 


Oen.  Oat, 

No, 


3843 

342 

470 

674 

f4685 

\4586 

4933 

431 

692 

752 

263 

645 

4998 

5000 

463 

1811 

1896 

1944 

2216 

2217 

J  2233 

12236? 

3103 

2554 

2663 

888 

2915 

3122. 

3125 

3987 

4026 

4045 

3229 

8397 

2411 

1835 

3262 

8292 

8293 

3294 

1837 

3477 

2878 

3243 

3311 

3197 

33.36 

3846 

38.50 

3851 

4275 


HeraeheVa 

No, 


148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
1.59 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 


Oen.  Cat. 

No, 


4097 
4293 
4331 
307 
487 
536 
549 
778 
.  675 
396 
866 
158 
8092 
3012 
3342 
2008 
2145 
2756 
2924 
1778 
2052 
2750 
3645 
3984 
2238 
2600 
2687 
2796 
3189 
3190 
3151 
3162 
3652 
3723 
3964 
3990 
3977 
3899 
3574 
8716 
3942 
3935 
3731 
3730 
4627 
386 
2418 
2723 
2745 
3041 
3042 


JVb. 


199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
1l09 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 

223 
224 
225 
226 
227 


229 

230 

231 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

243 

244 

245 

246 

247 

248 

249 


Oen.  Oat. 
iVo. 


2066 
1713 
2245 
2604 
2397 
1684 
1823 
2708 
27  J 1 
2761 
2811 
2910 
3305 
3011 
3U02 
3783 
4058 
1781 

ass 

1548 

2404 

2317 

2443 

2447 

2660 

2707 

2717 

2379 

2476 

2564 

2637 

3749 

3782 

3794 

2248 

3048 

3856 

3897 

3934 

3715 

3720 

3726 

2371 

1711 

3315 

2369 

2387 

2421 

2423 

2560 

1750 
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HerKhel  i 

Oen,  CaU 

HerteheVM 

Oen.  Cat, 

HerBcheVa 

Oen.  CaU 

No, 

No. 

No. 

No, 

No. 

No. 

250 

1765 

263 

2738 

276 

2888 

2.51 

2602 

264 

2835 

277 

2948 

252 

2672 

265 

2051 

278 

2742 

253 

2668 

266 

2073 

279 

2737 

254 

3142 

267 

2245 

280 

4236 

255 

3662 

268 

2257 

281 

361 

256 

3671 

269 

2275 

282 

1906 

257 

714 

270 

2360 

283 

2081 

2.58 

793 

271 

2362 

284 

2218 

259 

2586 

272 

2170 

285 

1905 

260 

1848 

273 

3127 

286 

1982 

261 

1137 

274 

3181 

287 

2452 

262 

2420 

275 

2868 

288 

1691 

Class  II. 

[FAINT  NEBULA.] 


1 

4739 

31 

3130 

60 

2734 

2 

4900 

32 

2388 

61 

2871 

3 

78 

33 

2386 

62 

2875 

4 

351 

34 

2971 

63 

2885 

5 

581 

3.5 

3009 

64 

2929 

6 

573 

30 

3045 

65 

2987 

7 

860 

87 

3076 

66 

3052 

8 

858 

88 

3169 

67 

3077 

9 

859 

39 

3196 

68 

3105 

10 

5039 

40 

1869 

69 

3144 

11 

2824 

41 

2211 

70 

3171 

12   . 

8184 

42 

2315 

71 

3193 

13 

2434 

43 

2034 

72 

3225 

14 

2730 

44 

2058 

73 

3256 

15 

3118 

45 

2061 

74 

3274 

16 

2258 

46 

r2l49 
i  2150  ? 

75 

3278 

17 

2821 

76 

4122 

18 

3020 

47 

2243 

77 

2175 

19 

8147 

48 

1707 

78 

2193 

20 

3174 

49  • 

2352 

79 

3927 

21 

8302 

50 

2358 

80 

1704 

22 

3506 

51 

2359 

81 

2195 

23 

2978 

52 

2376 

82 

2254 

24 

8285 

53 

2399 

83 

2757 

25 

3539 

54 

2427 

84 

2894 

26 

3004 

55 

2957 

85 

2891 

27 

3923 

56 

3003 

86 

2903 

28 

2088 

67 

1839 

87 

f2043? 
\2951 

29 

2089 

58 

1840 

30 

2382 

59 

1975 

88 

2906 

\ 


V 


INDEX   CATALOGUE. 


Class  II. — Faikt  Kxbttljs — Continued. 


Oen,  OaL 


2981 
3003 
3038 
3053 
3067 
3084 
3240 
4116 
4139 
1956 
2201 
2273 
2276 
2350 
2488 
2541 
2768 
2783 
2799 
2802 
2814 
2845 
2874 
2877 
2977 
3030 
3025 
3029 
3026 
3050 
3084 
3093 
3010 
3013 
3028 
3031 
3173 
3187 
3192 
3219 
3450 
4105 
2231 
2626 
2777 
2791 
2805 
2813 
2812 
2943 
2842 


Her$eheVM 


140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 


2847 
2893 
2899 
2904 
2926 
2982 
2986 
3082 
3148 
3157 
3910 
4178 
2428 
2507 
2510 
2979 
2999 
3019 
3068 
2419 
2423 
2490 
2621 
2787 
2794 
2795 
2848 
2955 
2956 
2974 
2983 
2984 
2988 
2993 
3013 
3081 
3171 
3869 
4111 
4112 
^005 
3214 
3221 
3131 
3140 
8421 
3287 
3297 
3390 
3418 
3373 


191 

192 

193 

194 

195 

196 

197 

198 

199 

200 

1201 

202 

203 

204 

205 

206 

207 

208 

209 
210 
211 
212 
218 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 


-K-o. 


33r7 

4055 

3486 

3838 

4269 
3954 
4374 
4371 
4357 
4364 
4389 
4527 
4C32 
4407 
4414 
4607 
4760 
J50037 
15004 
ill 
176 
560 

4883 

5011 

203 


226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 


^ 


^^4 


y 


,y 


4' 


/ 


-J 


J 
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Glass  II.^^aint  NEBULic— ConUnued. 


HeneheVM 

Gen,  Cat, 

HeraeheVa 

Oen,  Oat, 

HencheVa 

Oen,  Cat, 

No. 

No, 

No, 

No. 

No. 

No. 

241 

29 

292 

1043 

343 

3099 

242 

4973 

293 

1992 

344 

3266 

243 

29 

294 

2611 

345 

3298 

244 

4991 

295 

2658 

346 

3324 

245 

125 

296 

2661 

347 

.  2107 

246 

516 

297 

3614 

348 

2168 

247 

4734 

298 

3251 

349 

2433 

248 

4790 

299 

3338 

350 

2437 

249 

4880 

300 

3355 

351 

2446 

250 

4939 

301 

3420 

352 

2473 

251 

4879 

302 

1596 

353 

2765 

252 

298 

303 

1640 

354 

2803 

253 

390 

304 

1477 

355 

3006 

254 

620 

305 

2011 

356 

3446 

255 

5005 

306 

3660 

357 

3903 

256 

5006 

307 

3673 

358 

2131 

257 

47 

308 

3685 

359 

2134 

258 

651 

309 

3750 

360 

2204 

259 

1653 

310 

8751 

361 

2220 

260 

1872 

311 

1913 

362 

2227 

261 

4705 

312 

3482 

363 

2230 

262 

734 

313 

3491 

364 

2251 

263 

743 

314 

3527 

365 

2293 

264 

1335 

315 

1660 

366 

2295 

265 

1384 

316 

1519 

367 

2439 

266 

1674 

317 

1520 

368 

2649 

267 

759 

318 

1670 

369 

2655 

268 

1981 

319 

1676 

370 

2719 

269 

2341 

320 

2001 

371 

2743 

270 

430 

321 

2744 

372 

2771 

271 

448 

322 

2855 

373 

2781 

272 

449 

323 

2858 

374 

2790 

273 

601 

324 

2887 

375 

2800 

274 

626 

325 

3074 

376 

2854 

275 

1898 

326 

3207 

877 

2859 

276 

2675 

327 

3495 

378 

2882 

277 

2696 

328 

3524 

379 

2931 

278 

551 

329 

3891 

380 

3100 

279 

805 

330 

3914 

381 

3222 

280 

1721 

331 

3875 

382 

3303 

281 

1730 

332 

4034 

383 

3314 

282 

363 

333 

1969 

384 

3319 

283 

377 

334 

1971 

385 

3336 

284 

582 

335 

2^21  • 

386 

3333 

285 

647 

336 

2298 

887 

3331 

286 

654 

337 

2325 

3S8 

3344 

287 

688 

338 

2380 

389 

8347 

288 

738 

339 

2426 

390 

3353 

289 

1096 

340 

2487 

381 

3351 

290 

726 

341 

2511 

392 

3364 

291 

762 

342 

2575 

393 

3368 

96 


INDBX   CATALOGUE. 


Class  II.— Paikt  Nbbttla — Continued. 


HerschePs 

Gtn  OaL 

SeracheVa 

Oen,  OaL, 

No, 

No. 

No: 

No. 

394 

3369 

445 

130 

395 

8385 

446 

154 

396 

8391 

447 

239 

397 

3396 

448 

822 

398 

3400 

449 

323 

399 

4113 

450 

4876 

400 

4090 

451 

4877 

401 

4106 

452 

107 

402 

4180 

453 

4851 

403 

2603 

454 

4925 

404 

2664 

455 

758 

405 

2762 

456 

760 

406 

2901 

457 

908 

407 

3104 

458 

773 

408 

2563 

459 

777 

409 

2784 

460 

781 

410 

3083 

461 

304 

411 

3154 

462 

315 

412 

8242 

463 

326 

413 

3395 

464 

836 

414 

3444 

465 

606 

415 

3692 

466 

605 

416 

3754 

467 

4921 

417 

3756 

468 

6029 

418 

3826 

469 

4792 

419 

3833 

470 

624  . 

420 

3880 

471 

69 

421 

3917 

472 

141 

422 

3933 

473 

353 

423 

3948 

474 

515 

424 

3687 

475 

644 

425 

4135 

476 

4807 

420 

4601 

477 

4833 

427 

4605 

478 

74 

428 

4808 

479 

95 

429 

4906 

480 

114 

430 

4909 

481 

404 

431 

4932 

482 

495 

432 

4997 

483 

497 

433 

185 

484 

498 

434 

190 

485 

499 

435 

474 

486 

504 

436 

518 

487 

547 

437 

620 

•  488 

586 

438 

529 

489 

643 

439 

4936 

490 

1768 

440 

4940 

491 

1899 

441 

4946 

492 

1973 

442 

4831 

493 

2232 

443 

4849 

494 

2235 

444 

122 

495 

1864 

HeraeheVa 
JVb. 


496 
497 
498 
499 
500 
601 
602 
603 
504 
606 
606 
607 
608 
609 
610 
611 
612 
613 
614 
515 
516 
617* 
518 
619 
620 
621 
622 
•    623 
624 
525 
526 
527 
528 
529 
630 
631 
532 
533 
534 
535 
636 
^7 
£38 
639 
640 
641 
642 
643 
644 
^45 
646 


Oen  Cat. 
No. 


2823 
2989 
3020 
8040 
3080 
406 
636 
643 
648 
1796 
1865 
2291 
2665 
2679 
3461 
3465 
3469 
3473 
877 
886 
943 
3361 
2817 
2819 
1763 
2361 
887 
895 
876 
890 
900 
920 
924 
1739 
2941 
30^2 
8164 
8655 
3704 
3283 
3330 
3432 
3985 
4021 
4033 
4039 
4038 
4047 

4050 
4061 
1845 
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Glass  II. — Faint  NxBULiE — Continued* 


HeracheVM 

Oen,  Oat. 

HencheVa 

Oen,  OaU 

Her9eheP$ 

Oen    Cat, 

No, 

No. 

No, 

No, 

No, 

No. 

647 

1847 

597 

772 

648 

3951 

548 

2739 

598 

4834 

649 

3959 

549 

3318 

699 

4746 

650 

4077 

550 

2383 

600 

4950 

651 

4104 

551 

2384 

601 

613 

652 

4204 

652 

2449 

602 

616 

653 

3526 

553 

2557 

603 

674 

654 

4110 

554 

1612 

604 

488 

655 

4126 

655 

1854 

605 

494 

656 

4129 

556 

1882 

606 

4708 

657 

4147  , 

657 

1736 

607 

637 

658 

1718 

658 

3191 

608 

641 

659 

3169 

559 

8288 

609 

136 

660 

3160 

660 

3299 

610 

391 

661 

3188 

661 

3381 

611 

895 

662 

8233 

662 

2441 

612 

403 

663 

3402 

563 

3320 

613 

506 

664 

3452 

664 

1774 

614 

1449 

665 

3505 

665 

2205 

615 

1448 

mQ 

3520 

566 

3487 

616 

1562 

667 

3537 

667 

3503 

617 

410 

668 

3644 

568 

28527 

618 

414 

669 

3669 

669 

2857? 

619 

627 

670 

3082 

570 

2862? 

620 

635 

671 

3701 

671 

/28567 
\  2805  7 

621 

145 

672 

3743 

.  622 

238 

673 

3876 

572 

2876 

623 

2609 

674 

3896 

573 

2857  . 

624 

1914 

675 

3952 

574 

3926 

625 

2911 

676 

4008 

675 

3956 

626 

2355 

677 

4010 

676 

3999 

627 

1634 

678 

4071 

577 

8138 

628 

2886 

679 

3566 

578 

3231 

629 

3026 

680 

8566 

679 

3845 

630 

3017 

681 

3947 

580 

3902 

631 

3056 

682 

3971 

681 

3904 

632 

3133 

683 

4013 

582 

3946 

633 

592 

684 

4057 

583 

4145 

634 

1648 

685 

3675 

584 

4246 

635 

2401 

686 

3686 

5!i5 

4056 

636 

3135 

•6a7 

3806 

686 

4333 

637 

3445 

688 

3656 

587 

432=5 

638 

3620 

689 

3576 

588 

394 

639 

2030 

690 

4202 

589 

397 

640 

2035 

•  691 

3761 

690 

4884 

641 

2173 

692 

3789 

691 

7 

642 

2760 

693 

3790 

692 

676 

643 

3105 

694 

3870 

593 

747 

644 

3341 

695 

3920 

694 

774 

645 

3365 

696 

3931 

595 

4738 

646 

3511 

697 

3689 

596 

426 

647 

4205 

698 

3718 

98 


INDEX  CATALOGUE. 


Class  II.— Faint  Nsbulje — Continaed. 


HeraeheVa 

Oen.  Cat. 

HeracheVt 

Oen,  OaL 

JSerseheVa 

Otn,CaL 

No. 

No. 

No. 

No. 

No 

No. 

699 

3740 

750 

3011 

799 

8758 

700 

3953 

751 

4051 

800 

3784 

701 

4231 

752 

4052 

801 

3795 

702 

4850 

753 

4218 

802 

2754 

703 

Ho 

754 

3854 

803 

2764 

704 

638 

755 

4062 

804 

2853 

705 

4827 

756 

;4025 
14029? 

805 

2866 

706 

4907 

806 

2897 

707 

90 

757 

4064 

807 

3925 

708 

1788 

758 

4082 

808 

3940 

709 

2353 

759 

4087 

809 

3991 

710 

3663 

760 

4085 

810 

4185 

711 

3665 

761 

4114 

811 

4192 

712 

3674 

762 

4115 

812 

4291 

713 

3688 

763 

4074 

813 

2782 

714 

3693 

764 

4128 

814 

3255 

715 

8694 

765 

4130 

815 

3424 

716 

3710 

766 

4131 

816 

3462 

717 

1924 

767 

4292 

817 

3617 

718 

2225 

768 

847 

818 

4(^ 

719 

1633 

769 

1496 

819 

2330 

720 

2069 

770 

2424 

820 

1529 

721 

2072 

771 

3054 

821 

1546 

722 

2074 

772 

3161 

822 

1554 

723 

2556 

773 

3162 

823 

1720 

724 

2624 

774 

3202 

824 

2583 

72.5 

2657 

776 

2394  ' 

825 

2587 

726 

1626 

776 

3036 

•  826 

3512 

727 

1689 

777 

3316 

827 

3752 

728 

2339 

778 

3350 

828 

1759 

729 

2363 

779 

3371 

829 

2408 

730 

2445 

780 

3492 

830 

2494 

731 

2471 

781 

2692 

831 

2520 

732 

2477 

782 

2397 

832 

2561 

733 

2652 

783 

2454 

833 

2612 

734 

1486 

784 

2461 

834 

1742 

735 

1489 

785 

2555 

835 

1967 

736 

1497 

786 

2576 

836 

2444 

737 

2498 

787 

2578 

837 

2465 

738 

2559 

788 

2584 

838 

2472 

739 

2^362 

789 

2618 

839 

2485 

740 

2590 

790 

2619 

840 

2627 

741 

2676 

791 

2634 

841 

3590 

742 

2834 

792 

2770 

842 

3592 

743 

2945 

793 

2792 

843 

3709 

744 

3150 

794* 

3177 

844 

.   3714 

745 

2166 

794« 

3179 

845 

2407 

748 

3448 

795 

3216 

846 

2839 

747 

2749 

796 

3224 

847 

2895 

748 

2807 

797 

3578 

848 

2998 

749 

2950 

793 

3639 

849 

3069 

NEBULJE,  CLUSTERS,  ETC. 
Glass  II. — Faikt  Nkbula — Continued. 
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J3er9cftera 

Oen.  Cat. 

JlerseheVt 

Oen.  Oca. 

HerachePs 

Oen.  Oat, 

No. 

No, 

No. 

No. 

No. 

No. 

850 

3089 

870 

2117 

890 

3799 

851 

5024 

871 

2125 

891 

3913 

852 

764 

872 

2215 

892 

3921 

853 

14 

873 

4158 

893 

3932 

854 

62 

874 

4102 

894 

3937 

855 

66 

875 

4208 

895 

3624 

856 

98 

876 

3800 

896 

3625 

857 

97 

877 

3809 

897 

4761 

858 

104 

878 

4513 

898 

2004 

859 

412 

879 

2372 

899 

3672 

860 

101 

880 

2395 

900 

660 

861 

1482 

881 

2547 

901 

4308 

862 

1491 

882 

2087 

902 

4383 

863 

143 

883 

2098 

903 

1970 

864 

2570 

884 

2299 

904 

2302 

865 

2720 

885 

2375 

905 

2460 

866 

2721 

886 

2415 

906 

4109 

867 

2788 

887 

2242 

907 

4417 

868 

1797 

888 

2265 

908 

1690 

869 

1798 

889 

3712 

909 

1972 

Class  IIL 

[VEKY  FAINT  NEBULA.] 


1 

1185?? 

23 

2303 

45 

3560 

2 

511 

24 

1990 

46 

3561 

3 

2662 

25 

2047 

47 

3825 

4 

1884 

26. 

3078 

48 

3988 

5 

2177 

27 

2356 

49 

1688 

6 

3228 

28 

2423 

50 

1696 

7 

1618 

29 

2469 

61 

1942 

8 

1857 

30 

2493 

52 

1945 

9 

3582 

31 

2908 

53 

2026 

10 

3583 

32 

3798 

54 

2147 

11 

3746 

33 

4157 

65 

2148 

12 

3849 

34 

1912 

66 

3744 

13 

3117 

35 

2531 

57 

3759 

14 

3889 

36 

2534 

68 

3780 

15 

2389 

37 

2691 

59 

3791 

16 

2391 

38 

2923 

60 

1762 

17 

2970 

39 

2967 

61 

1773 

18 

3055 

40 

3033 

62 

1786 

19 

1540 

41 

3039 

63 

1787 

20 

2240 

42 

3046 

64 

1825 

21 

2277 

43 

3143 

65 

2014 

22 

2289 

44 

3180 

66 

2153 
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Class  III.— Vsrt  Faint  Nkbula— Continued. 


SerscJieVa 

Gen,  Cat, 

HeracheVi 

Gen.  Cat. 

HeraeheVt 

Gen.  Cat 

No. 

No. 

No. 

No. 

No. 

No. 

67 

2267 

118 

3488 

169 

297 

68 

2736 

119 

3510 

170 

319 

69 

3051 

120 

3873 

171 

325 

70 

3277 

121 

3864 

172 

328 

71 

3562 

122 

8866 

173 

329 

72 

3616 

123 

4262 

174 

362 

73 

4152 

124 

4266 

175 

401 

74 

4167 

125 

8732 

176 

443 

75 

2282  • 

126 

3908 

177 

542 

76 

2366 

127 

3955 

178 

631 

77 

2669 

128 

8958 

179 

416 

78 

3065 

129 

4000 

180 

4809 

79 

2323 

130 

4002 

181 

4915 

80 

2448 

131 

4016 

182 

4926 

81 

2474 

132 

8901 

183 

25 

82 

3272 

133 

3982 

184 

4899 

83 

3348 

134 

3818 

185 

4923 

84 

3529 

135 

8863 

186 

4930 

85 

3596 

136 

387/ 

187 

4981 

86 

3595 

137 

4303 

188 

4984 

87 

3597 

138 

4076 

189 

4999 

88 

2234 

139 

4081 

190 

5057 

89 

2328 

140 

4161 

191 

189 

90 

2580 

141 

4573 

192 

419 

91 

2833 

142 

4582 

193 

453 

92 

2872 

143 

4444 

194 

667 

93 

2873 

144 

4536 

195 

684 

94 

2907 

145 

4653 

196 

701 

95 

2905 

146 

4996 

197 

700 

96 

2906 

147 

9 

198 

671 

97 

2922 

148 

53 

199 

628 

98 

3126 

149 

124 

200 

109 

99 

8584 

150 

355 

201 

513 

100 

3605 

151 

484 

202 

'  4890 

101 

3608 

152 

572 

203 

4898 

102 

2517 

153 

149 

204 

135 

103 

2544 

154 

230 

205 

258 

104 

2542 

155 

229 

206 

267 

105 

3136 

156 

272 

207 

478 

106 

3291 

157 

278 

208 

483 

107 

2187 

158 

289 

209 

4646 

108 

2237 

159 

294 

210 

4886 

109 

2481 

160 

295 

211 

4887 

110 

3857 

161 

568 

212 

4961 

111 

2310 

162 

594 

213 

4m 

112 

2417 

163 

598 

214 

466 

113 

2577 

164 

653 

215 

471 

114 

2980 

165 

4741 

216 

484.5 

115 

3538 

166 

4823 

217 

4846 

116 

4067 

167 

299 

218 

4953 

117 

3485 

168 

301 

219 

4598 

NEBULiB,  CLUSTERS,  ETC. 
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Glass  III. — Yebt  Faint  NsBtJLJS— Continued. 


HeracJieVt 

Oen,  Cat, 

HertcheVM 

OeruCaL 

No. 

HerKheVa 

Chn,  Cat, 

No, 

No. 

No, 

No, 

No, 

'  220 

4903 

270 

1287 

321 

2568 

221 

4920 

271 

1452 

822 

2601 

222 

4922 

272 

1962 

323 

2641 

223 

86 

273 

1976 

324 

2646 

223 

83?? 

274 

2628 

325 

264  S 

224 

535 

275 

1761 

326 

2716 

225 

1321 

276 

1860 

327 

27£3 

226 

4966 

277 

1918 

328 

3201 

227 

493 

278   . 

1919 

329 

32104 

228 

585 

279 

2667 

330 

2080 

229 

587 

280 

3250 

331 

2129 

230 

4888 

281 

3276 

332 

2268 

231 

6025 

282 

3483 

333 

2364 

232 

5026 

283 

3936 

334 

2368 

233 

5028 

284 

2504 

335 

2392 

234 

1662 

285 

3708 

336 

2393 

235 

1680 

286 

3777 

337 

2409 

236 

1762 

287 

3786 

338 

2497 

237 

4811 

288 

1648 

339 

2502 

238 

4924 

289 

1911 

340 

2516 

239 

540 

290 

2610 

341 

2574 

240 

1182 

291 

1756 

342 

2605 

241 

1271 

292 

1665 

343 

2629 

242 

1799 

293 

1974 

344 

2643 

243 

4871 

294 

1709 

345 

2644 

244 

113 

295 

1779 

346 

3416 

245 

640 

296 

1785 

347 

3844 

246 

724 

297 

1856 

348 

2064 

•  247 

749 

298 

1873 

349 

2123  ' 

248 

765 

299 

2850 

350 

2304 

249 

771 

300 

2861 

351 

2319 

250 

263 

801 

3044 

352 

2320 

251 

269 

302 

3063 

353 

2440 

252 

276 

303 

3401 

354 

2646? 

253 

303 

304 

3405 

355 

2704 

254 

1958 

305 

3436 

356 

2740 

255 

2028 

306 

3475 

357 

2741 

256 

1641 

307 

3476 

358 

2769 

257 

1675 

308 

3481 

359 

2772 

258 

2700 

309 

3484 

360 

2773 

259 

603 

310 

3930 

361 

2954 

260 

609 

311 

4022 

362 

3027 

261 

646 

312 

4037 

363 

3354 

262 

652 

313 

4146 

364 

3372 

263 

753 

314 

4174 

365 

3419 

264 

1740 

315 

1895 

366 

3433 

265 

441 

316 

2111 

367 

3458 

266 

440 

317 

2176 

368 

3514 

267 

1274 

318 

2190 

369 

3618 

268 

998 

319 

3888 

370 

8628 

269 

1196 

320 

2500 

371 

4143 
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INDBX  CATALOGUB. 


Glass  III.— Veby  Faint  Nxbulje— Continued. 


HertcfveVa 

Oen.  OaL 

HerteheVs 

Gen,  OcU. 

HenoKeVM 

Otn.  OaL 

No, 

Ho. 

Ho. 

No. 

No, 

No. 

372 

2551 

423 

3668 

'   474 

641 

873 

8998 

424 

3246 

475 

583 

374 

4092 

425 

3603 

476 

79 

875 

2495 

426 

4975 

477 

160 

876 

2506 

427 

5010 

478 

1996 

877 

2527 

428 

30 

479 

1578 

378 

2533 

429 

156 

480 

2829 

379 

2589 

430 

155 

481 

2913 

380 

2599 

431 

344 

482 

2973 

381 

2608 

432 

354 

483 

3018 

382 

2710 

433 

475 

484 

3037 

383 

2713 

434 

570 

485 

129 

384 

2714 

435 

4938 

486 

623 

385 

2537 

436 

6047 

487 

725 

386 

2535 

437 

5013 

488 

1829 

387 

2543 

438 

4965 

489 

3279 

388 

2552 

439 

159 

490 

837 

389 

2596 

440 

254 

491 

2674 

390 

2678 

441 

332 

492 

2976 

391 

2694 

442 

333 

493 

3090 

392 

2693 

443 

661 

494 

3175 

393 

2697 

444 

690 

495 

3123 

394 

2699 

445 

704 

496 

3259 

395 

2701 

446 

727 

497 

2241 

396 

2702 

447 

1130 

498 

2279 

397 

2797 

448 

1308 

499 

812 

398 

3215 

449 

611 

500 

997 

399 

2766 

4.50 

615 

601 

911 

400 

2712 

451 

745 

602 

915 

401 

3423 

452 

4718 

503 

955 

402 

3533 

453 

981 

604 

3129 

403 

3534 

454 

366 

605 

3619 

404 

3540 

455 

602 

606 

3696 

4a5 

3545 

456 

19 

507 

3579 

406 

3577 

457 

510 

608 

3978 

407 

3598 

458 

4780 

509 

3137 

408 

3601 

459 

408 

510 

1308 

409 

3610 

460 

435 

611 

4042 

*      410 

3630 

461 

10 

512 

1617 

411 

3735 

462 

608 

613 

1870 

412 

3737 

463 

151 

614 

3232 

413 

3757 

464 

459 

615 

3260 

414 

3822 

465 

4870 

516 

3284 

415 

3852 

466 

5036 

517 

3289 

416 

3859 

467 

76 

518 

2023 

417 

3860 

468 

465 

619 

1887 

418 

3865 

469 

630 

620 

1838 

419 

3884 

470 

4904 

521 

1907 

420 

3938 

471 

368 

622 

2228 

421 

3664 

472 

562 

623 

3212 

422 

3915 

473 

4952 

524 

3230 

NEBULA,  CLUSTERSy  ETC. 
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Class  III. — ^Ybbt  Faint  NsBUL^B-r-Gontinued. 


Herteheft 

Otn.  cat 

Heneher* 

Qen,Cat, 

HeraeheVt 

Gen.  Cat, 

No, 

No. 

No, 

No. 

No. 

No. 

625 

3282 

676 

4868 

627 

1820 

626 

3295 

677 

268 

628 

1826 

627 

1900 

678 

646 

629 

1831 

628 

1908 

679 

4989 

630 

1832 

629 

2346 

680 

623 

631 

2097 

230 

2402 

681 

679 

632 

2263 

631 

2406 

682 

607 

633 

3498 

632 

2429 

683 

472 

634 

4119 

633 

2726 

684 

590 

635 

4136 

634 

2774 

686 

872 

636 

4137 

635 

2846 

686 

873 

637 

4160 

636 

3244 

587 

851 

638 

4195 

637 

3267 

688 

893 

639 

4198 

638 

3301 

689 

903 

640 

4212 

639 

3499 

690 

1160 

641 

4214 

640 

1737 

691 

656 

642 

3567 

641 

1891 

692 

234 

643 

3581 

642 

1978 

693 

237 

644 

3814 

643 

3218 

694 

281 

645 

3911 

644 

3280 

695 

100 

646 

4151 

646 

3449 

696 

1985 

647 

1760 

646 

3721 

697 

1875 

648 

2916 

647 

3725 

698 

2292 

649 

3454 

648 

3304 

699 

1661 

650 

3501 

649 

3677 

600 

1963 

651 

3548 

650 

3970 

601 

1968 

652 

3568 

651 

3836 

602 

3113 

653 

3753 

662 

3839 

603 

3167 

654 

3422 

663 

4164 

604 

601 

655 

3435 

654 

4004 

605 

1614 

656 

3587 

655 

4377 

606 

1642 

657 

3979 

656 

313 

607 

1645 

658 

3980 

667 

669 

608 

1751 

659 

'4069 

658 

4896 

609 

2482 

660 

4078 

659 

733 

610 

3238 

661 

4098 

660 

327 

611 

324§ 

662 

3186 

661 

409 

612 

2607 

663 

3200 

662 

422 

613' 

3332 

664 

3220 

663 

427 

614 

3352 

665 

3680 

564 

420 

616 

2154 

606 

3728 

665 

421 

616 

2591 

667 

3736 

666 

481 

617 

2659 

668 

3872 

667 

496 

618 

8286 

669 

3447 

668 

691 

619 

.  3507 

670 

3468 

669 

756 

620 

8612 

671 

8968 

670 

633 

621 

3659 

672 

3559 

671 

637 

622   . 

4156 

673 

3623 

672 

665 

623 

4182 

674 

3804 

673 

666 

624 

4188 

675 

3965 

674 

686 

625 

1729 

676 

3812 

676 

687 

626 

1758 

677 

3890 

104 


INDEX  CATALOGUE. 


Glass  III.— Yebt  Faikt  Nsbuljb — Continued. 


HertcheVa 

Gen,  Cat, 

HeraeheVs 

Gen,  Oai. 

HertehePM 

Gen,  OaL 

iVb. 

iVo. 

No, 

No. 

No. 

No. 

678 

4016 

729 

2963 

780 

3414 

679 

4019 

730 

4222 

781 

3410 

680 

4201 

731 

3827 

782 

3411 

681 

3658 

732 

3831 

783 

3406 

682 

3700 

733 

3867 

784 

3553 

683 

3739 

734 

3871 

786 

3649 

684 

3741 

735 

4248 

786 

3707 

685 

3810 

736 

.  4063 

787 

f3766 
\3760? 

686 

3981 

737 

4080 

687 

3992 

738 

4134 

788 

f3778 
\  3773  7 

688 

4177 

739 

4149 

689 

4257 

740 

4190 

789 

f  3774  ? 
13779 

690 

3994 

741 

4328 

691 

4012 

742 

4462 

790 

3787 

692 

4728 

743 

4487 

791 

3793 

693 

4737 

744 

4507 

792 

2219 

694 

718 

745 

4866 

793 

2283 

695 

631 

746 

1501 

794 

2682 

696 

4706 

747 

1167 

795 

2746 

697 

2779 

748 

1516 

796 

2789 

698 

3683 

749 

1795 

797 

2793 

699 

3695 

750 

1604 

798 

2860 

700 

2165 

751  ♦ 

1897 

799 

2914 

701 

2199 

752 

1625 

800 

2918 

702 

2837 

753 

1667 

801 

2920 

703 

1528 

754 

2706 

802 

3091 

704 

2060 

755 

2963 

803 

3622 

705 

2269 

756 

2964 

-804 

3820 

706 

2349 

757 

3070 

8a5 

3829 

707 

2631 

758 

3345 

806 

4006 

708 

2729 

759 

3346 

807 

3094 

709 

1607 

760 

3374 

808 

3609 

710 

1631 

761 

3384 

809 

3711 

711 

1639  ' 

762 

3788 

810 

3738 

712 

1714 

763 

3886 

811 

4028 

713 

1836 

784 

3014 

812 

4171 

714 

1833 

765 

3408 

813 

4219 

715 

2571 

766 

3428 

814 

2747 

716 

2585 

767 

2146 

816 

3235 

717 

2716 

768 

2398 

816 

3306 

718 

2808 

769 

2592 

817 

3326 

719 

2827 

770 

2348 

818 

3376 

720 

2828 

771 

2450 

819 

3431 

721 

3261 

772 

2453 

620 

3440 

722 

3230 

773 

2483 

821 

3552 

723 

2334 

774 

2509 

822 

3599 

724 

3494 

775 

,2513 

823 

3609 

725 

2830 

776 

2532 

824 

2281 

726 

2864 

777 

2778 

825 

1754 

727 

4247 

778 

3206 

826 

1776 

728 

4267 

779 

3403 

827 

1822 
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Clabs  IIJ. — YsRY  Faint  Nebulje — Con^nued. 


JleracheVa 

Oen.  Oat, 

HerscheVi 

Gen.  CaU 

HeraeheVa 

Qen.  CaU 

-yo. 

No. 

No, 

No, 

No, 

No. 

828 

2553 

878 

1790 

928 

3600 

829 

1558  • 

879 

2947 

929 

3678 

830 

1591 

880 

3107 

930 

4723 

831 

1719 

881 

2213 

931 

4767 

832 

1789 

882 

3929 

932 

4775 

833 

25:j9 

883 

4165 

933 

4779 

834 

3061 

884 

4168 

934 

1984 

835 

38::0 

885 

3995 

935 

2451 

836 

1590 

886 

4048 

936 

4669 

837 

1600 

887 

4049 

937 

3409 

838 

1606 

888 

4176 

938 

2919 

839 

1610 

889 

4172 

939 

3112 

840 

1628 

890 

4215 

940 

2558 

841 

1731 

891 

4186 

941 

2763 

842 

218;5 

892 

4191 

942 

2898 

843 

2463 

893 

4228 

943 

4089 

844 

2484 

894 

3957 

944 

4091 

845 

2759 

895 

3961 

945 

4282 

846 

1844 

896 

3983 

946 

3650 

847 

245^5 

897 

1458 

947" 

3765 

848 

34:^ 

898 

1457 

948 

3837 

849 

3684 

899 

1493 

949 

3907 

850 

2801 

900 

1030 

950 

3968 

851 

2826 

901 

1531 

951 

4286 

852 

2952 

902 

1654 

952 

884 

853 

1977 

903 

2666 

953 

885 

»54 

5015 

904 

2731 

954 

81 

855 

5042 

905 

2615 

95.5 

153 

856 

504^^ 

906 

3223 

956 

676 

857 

732 

907 

3268 

957 

4348 

8^>8 

4650 

908 

3339 

958 

4349 

859 

4672 

909 

3460 

959 

708 

860 

4972 

910 

2056 

960 

730 

861 

18 

911 

2082 

961 

740 

862 

4764 

912 

2138 

962 

787 

863 

4776 

913 

2224 

963 

1883 

864 

4778 

914 

2244 

964 

2045 

865 

1188 

915 

2307 

965 

2062 

866 

5 

916 

1998 

966 

2065 

867 

5037 

917 

2140 

967) 
968/ 

/2284 
\  228.5 

868 

4 

918 

2142 

869 

59 

919 

2223 

969 

2458 

870 

89 

920 

2314 

970 

2567 

871 

84 

921 

2344 

971 

2598 

872 

96 

922 

2410 

972 

2266 

873 

102 

923 

3676 

973 

4163 

874 

1481 

924 

3861 

974 

4253 

875 

1489 

925 

8516 

975 

4425 

876 

88 

926 

3588 

976 

4011 

877 

1623 

92Y 

8868 

977 

1866 

55 
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Class  JII.— Very  Faint  NsBULA>-Gontinued. 


HerKheVa 
No, 

Oen,  OaL 
Ko, 

SertcheVt 
No. 

Gen.  Cat 
No. 

HerteheVM 
No. 

Gen.  OK. 

No. 

978 
979 
98U 

1966 

2077 
2078 

981 
982 

2079 
1679 

983 
.984 

1682 
5044 

Class  IV. 

[planetary  nebula :  stars  with  burs,  with  milky 
chevelure',   with    short    rays,   remarkable 

SHAPES,   Etc.] 


1 

4628 

28^ 

2670 

64 

2748 

2 

1437    i 

28« 

2671 

65 

1629 

3 

1425 

29 

2255 

66 

2680 

4 

2403 

30 

3340 

67 

4274 

5 

3066 

31 

4802 

68 

20 

6 

2231 

32 

932 

69 

2400 

7 

2290    ! 

33 

1202 

60 

2158 

8 

3108    1 

34 

1226 

61 

2635 

9 

3109    ' 

35 

1672 

62 

2620 

10 

2099 

36 

1270 

63 

3575 

11 

4302 

37 

4373 

.  64 

1567 

12 

4378 

38 

.1373 

65 

1500 

13 

4565 

39 

1565 

66 

1728 

14 

4479 

40 

3307 

67 

3613 

15 

12 

41 

4355 

68 

1888 

16 

4572 

42 

400 

69 

810 

17 

664 

43 

639  . 

70 

3536 

18 

4964    1 

44 

1359 

71 

4053 

19 

1362 

45 

1632 

72 

4661 

20 

1375 

46 

3801 

73 

4514 

21 

1170 

47 

3366 

74 

4634 

22 

1589 

.48 

1999 

75 

4702 

23 

644 

49 

3808 

76 

4594 

24 

1226 

60 

4244 

77 

705 

25 

1487 

61 

4510 

78 

3270 

26 

826 

62 

4947 

79 

1950 

27 

2102 

63 

801 
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Class  V. 


[VERY  LARGE  NEBULA.] 


JleracheVa 

Oen.  Cat. 

HerscheVa 

O^n.  Oca. 

HerteheVa 

Oen.  Oat. 

No, 

No. 

No, 

No. 

No. 

No. 

1 

138 

19 

627 

36 

106 

2 

3085 

20 

132 

37 

4621? 

3 

33()3 

21 

1511 

38 

1116 

4 

2733 

22 

3557 

39 

2294 

5 

2867 

23 

1947 

40 

2296 

6 

3648 

24 

3106 

41 

2831 

7 

2180 

25 

131 

42 

3165 

8 

2378 

26 

1931 

43 

2841 

9 

4363 

27 

1440 

44 

1541 

10 

4355 

28 

1227 

4d 

2606 

11 

4355 

291 

2958 

46 

2318 

12 

4355 

29« 

2962 

47 

1983 

13 

4368 

30 

1180 

48 

610 

14 

4616 

.  31 

1183 

49 

879 

15 

4600 

32 

1005 

50 

1923 

16 

31 

33 

1115 

51 

2825 

17 

3.52 

34 

1193 

52 

2189 

18 

• 

105 

• 

35 

Class  VI. 


[VERY  COMPRESSED  AND  RICH  CLUSTERS  OF  STARS.] 


1 

1549 

15 

4483 

29 

4774 

2 

1467 

16 

4521? 

30 

5031 

3 

1444 

17 

1351 

31 

392 

4 

1964 

18 

1471 

32 

4676 

6 

1383 

19 

4075 

33 

512 

6 

15«)8? 

20 

162 

34 

621 

7 

3472 

21 

1442 

35 

68 

8 

3967 

22 

1637 

86 

1559 

9 

3776 

23 

4416 

37 

1611 

10 

4193 

24 

4648 

38 

4499 

11  • 

4268 

25 

658 

39 

1651 

12 

4270 

26 

871 

1   40 

4211 

13 

4335 

27 

1465 

41 

4321 

14 

4998 

28 

;435 

42 

1 

.  4690 
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CiAsa  VII. 

[PRETTY    MUCH    COMPRESSED    CLUSTERS    OF    LARGE   OR 

SMALL  STARS.] 


fferscheCs 

Oen.  Cnt, 

HeracheVt 

Oen.  Cat, 

HerKheVt 

Oen  Cai. 

JVo, 

No. 

N(K 

No. 

No. 

No. 

1 

905 

24 

1310 

46 

.387 

2 

1424 

25 

1376 

47 

802 

3 

799 

20 

1409 

48 

830 

4 

1030 

27 

1503 

49 

378 

5 

1419 

28 

1552 

50 

46ei 

6 

1509 

29 

4140 

51 

4601 

7 

43)8 

30 

4388 

52 

4673 

8 

4691 

31 

4392 

53 

4755 

9 

4516 

32 

457 

54 

1431 

10 

1598 

33 

1067 

55 

5016 

11 

1630 

34 

1092 

56 

5032 

12 

1512 

35 

1408' 

57 

1381 

13 

1391 

36 

1445 

58 

1595 

14 

1479 

37 

1438 

59 

4544 

15 

1505 

38 

1484 

60 

809 

16 

1507 

39 

1114 

61 

820 

17 

1513 

40 

4701 

62 

4471 

18 

4512 

41 

4797 

63 

1678 

19 

4470 

42 

256 

64 

1649 

20 

1399 

43 

4864 

•   65 

1539 

31 

977 

44 

4902 

66 

4709 

22 

1432 

45 

244 

67 

1550 

23 

1601 

Class  VIH. 


[COARSELY  SCATTERED  CLUSTERS  OF  STARS.] 


1^ 

1613 

13 

4453 

26 

1325 

la 

1480 

14 

4418 

27 

1516 

2 

1264 

15 

4398 

28 

1229 

3 

1429 

•16 

4518 

29 

5a5o 

4 

1104 

17 

4589 

30 

1624 

5 

1440 

18 

4519 

31 

1453 
1494 

6 

1371 

19 

4522 

32 

7 

906 

20 

4559 

33 

1498 

8 

896 

21 

4497 

34 

1506 

9 

1417 

22 

4557 

35 

1521 

10 

1708 

23 

4597 

36 

1535 

11 

1534 

24 

1361 

37 

1545 

12 

4426 

25 

1415 

38 

1551 
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Cla'os  VIII.— Coarsely  Scattered  Clusters  of  Stars— Continued. 


JlerscheVt 

Gen  Oat. 

HerscheVs 

Gen.  Cat. 

HeracheVa 

Gen    CaL 

Ao. 

No. 

No, 

No. 

No. 

No. 

39 

1466 

56 

4575 

73 

4515 

40 

1490 

57 

4638 

74 

4640 

41 

1015 

58 

4620 

75 

4773 

42 

1199 

59 

907 

76 

4615 

43 

970 

60 

1473 

77 

4842 

44 

1533 

61 

996 

78 

120 

45 

1510 

62   . 

4990 

79 

63 

4H 

1557 

63 

4771 

80 

775 

47 

1556 

64 

204 

81 

4493 

48 

1436 

65 

389 

82 

4613 

49 

1421 

66 

578 

83 

4566 

50 

1430 

67 

4719 

84 

720 

51 

1469 

68 

1323 

85 

831 

52 

1544 

69 

4976 

86 

4551 

53 

4353 

70 

855 

87 

1553 

54 

4385 

71 

1451 

88 

717 

55 

4396 

72 

4410 

INDEX  TO  MESSIER'S  CATALOGUE  OF  NEBUKE,  Etc. 


MenHer't 

Gen,  Cat. 

Me»»ier*s 

Oen.  OaL 

Me99ier*M 

Oen,CaL 

No. 

No, 

No, 

No. 

No. 

No. 

1 

1157 

36 

1166 

71 

4520 

2 

4678 

37 

.  1295 

72 

4608 

3 

3636 

38 

1119 

73 

4617 

4 

4183 

39 

4681 

74 

372 

5 

4083 

40 

75 

4543 

6 

4318 

41 

1454 

•76 

385 

7 

4340 

42 

1179 

77 

600 

8 

4361 

43 

1185 

78 

1267 

9 

4287 

44 

1681* 

79 

1112 

10 

4256 

45 

ThePieiadett. 

80 

4173 

U 

4437 

46 

1564 

81 

fl949 
\1953 

12 

4238 

47 

1594 

13 

4230 

48 

82 

1950 

14 

4315 

49 

3021 

83 

3606 

15 

4670 

60 

1483 

84 

2930 

16 

4400 

51 

3572 

85 

2946 

17 

4403 

52 

4957 

86 

2961 

18 

4401 

53 

3453 

87 

3035 

19 

4264 

54 

4442 

*  88 

3049 

20 

4,3.35 

55 

4503 

89 

3097 

21 

4367 

56 

4485 

90 

3111 

22 

4424 

57 

4447 

91 

3120  7 

23 

4346 

58 

3121 

92 

4294 

24 

4397 

59 

8155 

93 

1571 

2S 

60 

3182 

94 

3258 

26 

4432 

01 

2878 

95 

2184 

27 

4532 

62 

42(il 

96 

2194 

28 

4406 

63 

3474 

97 

2343 

29 

4576 

04 

3321 

98 

2786 

30 

4687 

65 

2373 

99 

28as 

31 

116 

66 

2377 

100  . 

2890 

32 

117 

67 

1712 

101 

8770 

33 

352 

.  68 

3128 

102 

34 

584 

69 

4411 

103 

341 

35 

1360 

70 

4428 

l*J*icuepe.] 


Since  the  preceding  pages  were  in  type  I  have  received,  through 
the  kindness  of  Mr.  E.  B.  Knobel,  the  following  additions,  etc., 
which  mostly  refer  to  works  not  accessible  to  me. 


Page, 

Author, 

Correction, 

7 
8 

Baily 

Bode 

Chart  of  the  Pleiades  in  "  Astronomical  Tables 
and  Kcmarka  for  the  year  1822."  London, 
1822. 

Description  et  Connoigs^ance  g^n^raledcs  Constel- 
lations. Berlin,  1801.  [Contains  catalogue  of 
1,802  nebulsB  and  212  clusters.] 

Catalogue  *  »  *  de  6605  Etoiles.  Berlin. 
1806.  [Contains  catalogue  of  872  nebulae  and 
clusters.] 

Catalogue  of  stars  in  the  Pleiades,  Bologna 
Ephem.  Mot.  Coelesf,  1823-1828.     Appendix. 

Recueil  de  Tables  Astronomiques,  vol.  i,  pp.  208 
and  206.  [Catalogues  of  stars  in  the  Hyndea 
and  Pleiades.'\ 

Catalogue  of  stars  in  the  Pleiades.  B,  X,  1817, 
p.  228.     Chart. 

Men%.  Coll.  Romano^  1868-'66.  [Contains  obser- 
vations of  several  ncbulse  and  clusters,  with 
drawings.] 

Htde's  Commentary,  p.  20.    [Cluster  in  Perseus."] 

8 

BODK 

11 

44 

49 
65 

60 

• 

• 
• 

Catureqli 

Lk  Monnier  .. 

PlAZZI 

Secchi 

U  luoh-Beioh  . 

• 

\ 


